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ABOUT PAGWARAGWAG

Pagwaragwag is the official name of the community-based research congress of the Research
3 curriculum. It is a Hiligaynon word which means ‘to publicize’ or ‘to broadcast’ to everyone. The
event’s philosophy is anchored on the course objectives which are to: (1) effectively articulate ideas
and information in different media in a variety of forms and contexts; and (2) be able to share their
knowledge and findings with diverse groups of people.

Pagwaragwag aims to present research projects to a wider audience targeting laypersons
specifically the elementary students, high school students, and teachers of different divisions in
Region VI. Research projects by the scholars contribute to the scientific body of knowledge, however,
the results of which should not only be published through various scientific journals but also shared
with the public in a more friendly and enjoyable way. Through oral presentations, poster
presentations, workshops, and gimmicks, scholars are able to engage with their community and
inspire the next generation to pursue scientific research.

Since its original conception, Pagwaragwag has been held in a number of locations in Region
VI including the provinces of Aklan, Antique, lloilo, and Negros Occidental. This year’s Pagwaragwag
serves as the 9th iteration of the event and is the first to be based in Roxas City, Capiz.

ABOUT THE LOGO

Pagwaragwag is the fifth in a series of research events held annually by the scholars of Philippine
Science High School. Each event is given its own logo, but all have similar elements to them: a stylized
PSHS logo to represent the institution responsible for the event, and a hablon inspired background to
represent the rich Western Visayan culture that PSHS-WV draws from. The core elements of the logo
however, are what differentiate it from the rest. The logo features a radio tower rising above a group
of people. The people represent us, and how it is through our collective effort that we contribute to
the overall body of science through research. The radio tower represents Pagwaragwag, which means
‘to broadcast’, itself in a literal sense but figuratively it means that research and the knowledge we
take from it should transcend boundaries and be communicated to the farthest reaches of our
capability. Together, it appropriately symbolizes Pagwaragwag, an event where we all come together
to communicate what we’ve learned from our research to communities beyond our usual scope.
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PAGWARAGWAG 2020
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Pagwaragwag 2020 was held on January 25, 2020 from 7:30 AM to 3:00 PM at Capiz National
High School, Roxas City, Capiz. The event had a total of 469 registered participants including 108 high
school students, and 39 high school teachers, 213 elementary students, and 109 elementary teachers.

The event was composed of three sub-events: an oral presentation with research seminar-
workshop for high school students and a community poster presentation with research gimmicks for
elementary students, and teacher training for the high school teachers.

EVENT PREPARATION

Pagwaragwag served as a conglomerate of the past Research 3 Events namely Pagbantala
(oral presentation), Pagbalandra (poster presentation) and Pahisayod (research seminar-workshop
and gimmicks). Since these have already been performed beforehand, similar preparations were
necessary and the work units only needed to make improvements in their past outputs which they
would like to implement in Pagwaragwag.

An operation manual was made which detailed what needed to be done before and during
the event. Meetings were held during Research 3 Class that discussed the contents of the operation
manual and gave out the task assignments that served as the contribution of each work unit for the
conduct of the event. To help facilitate, volunteers from the Grade 11 Batch were also recruited.

As part of the requirements, all participating work units submitted the following updated
outputs: PowerPoint presentations, technical, community, and headline posters, and their
implementation plans for the research seminar-workshop and gimmicks. Each work unit was also
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required to prepare a storage box which will contain all the materials they used for the event for easy
transport.

Event Format

Merging three different events into a one-day event warranted some modifications from their
original format in order to fit the time period and maximize the number of participants that can be
accommodated.

For the high school audience, the oral presentation was merged with the research seminar-
workshop. The number of skills taught in the research seminar-workshop was reduced from the
original three in Pahisayod to increase the number of cycles that can be performed. With this merged
format, the participants first learned the fundamental concepts about the research study which
helped them when they proceeded to a hands-on activity afterwards to dive deeper into a specific
concept or method since they have the background knowledge behind the skill they were being
taught.

For the elementary pupils, the community poster presentation was conducted alongside the
gimmicks. The two activities complemented each other since the community poster served as a visual
aid in explaining the basic information about the research study while in the gimmicks, the children
were introduced to a specific scientific concept related to the study through gamification and this was
effective in reinforcing learned information.

DepEd Advisory

A letter was sent to the Department of Education - Capiz Division office. The letter was
addressed to Dr. Salvador O. Ochavo Jr., CESO V Schools Division Superintendent, and Andres D.
Quiachon, Science Education Program Supervisor. The letter requested permission to conduct
Pagwaragwag as well as its endorsement to the elementary and secondary schools in the division.
After the receipt of the letter, a DepEd advisory regarding the event was then released (see Appendix
A).

Registration

The pre-registration system of the event was done through online submission. A link of the
downloadable registration form was provided in the registration details. The accomplished
registration forms were received using the official email address of the event. After reviewing the
submissions, the participants were sent a confirmation email to inform them that they have been
officially pre-registered.
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PARTNERS & SPONSORS

Pagwaragwag 2020 was made possible with the cooperation of the following partners and
sponsors:

PARTNERS

Department of Education -

Capiz National High School Division of Capiz

Province of Capiz

SPONSORS

Llorico’s Food Stand

~GALENX”®

Sipnayan, Kapnayan, Lipnayan Governor Esteban Evan B. Pharma Galenx

at Agbuhay para sa Bayan Contreras

PANAY EAST COAST CONSTRUCTION AND SUPPLY
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BENEFACTORS

Pagwaragwag was also done with the support of the following individual benefactors:

BENEFACTOR AFFILIATION
LIM FAMILY PSHS-WVC Alumni
IRENE GRACE LIM Batch 2009
ANDREA LIM Batch 2013
CONTRERAS FAMILY PSHS-WVC Alumni
SOFIA CONTRERAS Batch 2008
ANDREA ISABEL CONTRERAS Batch 2011
IP FAMILY PSHS-WVC Alumni
KENJI IP Batch 2010
KEVIN IP Batch 2011
LONGNO FAMILY PSHS-WVC Alumna
KATHLEEN JOYCE LONGNO Batch 2010

Capiz National High School

CORAZON PANUNCIO SATO Batch 1985

Roxas City School for Philippine Craftsmen

NINGNING DEGOMA TOMIYAMA Batch 1980

Former Principal,

NARCISA ARTATES Capiz National High School

BERNICE MAE YU JECO University of Tokyo
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PRESENTERS

There were twenty work units from the PSHS-WVC Grade-12 Batch that presented their
research studies during Pagwaragwag 2020. These work units formed in the Research curriculum are
groups composed of not more than three scholars that work together on a research problem. Below
are the work unit groups and their corresponding research titles:

Table 1. Summary of work unit presenters.

WORK
UNIT TITLE OF RESEARCH STUDY
WASTEWATER REMEDIATION STUDIES
Organo-mineral composites from the shells of Crassostrea iredalei (slipper cupped
10 oyster), Perna viridis (green shell), and Telescopium telescopium (horned snail) in the
removal of chromium (V1) from water
20 Column adsorption of cadmium (I1) and lead (Il) using rice husks and mango peels
The quantification of the correlation between water nitrogen level and the
25 phosphorus uptake of Chlorella sorokiniana (freshwater green alga) in simulated
nutrient-contaminated freshwater

ANTIBACTERIAL STUDIES

9 Formulation of liquid soap incorporated with Mangifera indica (mango) leaf extracts
and evaluation of its antibacterial activity against Staphylococcus spp.

21 Antibacterial activity of copper-chitosan complexes against zoonotic Vibrio
parahaemolyticus

MATERIAL SCIENCE

4 The extraction and isolation of polyethylene-based plastic-degrading bacteria from
lloilo City Engineered Sanitary Landfill, Mandurriao, lloilo City

1s Optimization of reaction parameters for the synthesis of silver nanoparticles using
ascorbic acid and trisodium citrate
Evaluation of the ultraviolet and visible light photocatalytic activity of undoped and

22 nitrogen-doped titanium dioxide nanoparticles (N-TNPs) against low-density
polyethylene (LDPE)

29 Microplastic occurrence in the coastal sediments of selected barangays of Anilao,
lloilo, Philippines
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AGRICULTURE

Seed germination potential of different local varieties of Oryza sativa (rice) as

7
affected by different seed priming methods

8 The effect of salt stress on growth parameters of Oryza sativa (rice) variety NSIC Rc
442

1 Potential antifeedant bioactivity of Anethum graveolens (dill) essential oil against
Cochlochila bullita (lace bugs) on Ocimum kilimandscharicum (sweet basil)

HEALTH AND TOXICITY

14 The utilization of methanolic Bixa orellana (Annatto) seed extract as substitute for
safranin in Gram staining

26 Larvicidal activity of Citrofortunella microcarpa (calamansi) peel essential oil against
third and early fourth instar Aedes aegypti

57 The use of Clitoria ternatea (blue ternate) ethanolic extract as a potential stain for
bacteria

32 The effects of acetyl I-carnitine on the prevention of platelet storage lesions

AQUATIC NATURAL RESOURCES

-8 Monogenean and cestode infestation in the gills and intestines of Clarias gariepinus
(African catfish) in Zarraga, lloilo and Chanos chanos (Milkfish) in Dumangas, lloilo

30 Measurement of eye turbidity of formalin-treated Chanos chanos (milkfish) using
image analysis

INDUSTRY, ENERGY, AND EMERGING TECHNOLOGY

5 Kinetic analysis of Theobroma cacao (UIT Variety) pod husks through gasification as
an alternative to sub-bituminous coal

s A novel application of a double convex-hemispherical lens configuration for a IlI-V
tandem InGaP/GaAs/Ge multi-junction solar cell

6 Use of 1:7 rice bran wax to rice bran oil mixture as phase change material in
increasing the efficiency of photovoltaic cells

COMPUTER SCIENCE
17 Determining the maximum number of transaction records that the Apriori algorithm

can scan in 90 seconds
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DRY RUN

On the afternoon of January 24", the day prior to the event, a dry run was organized for the
high school students of Capiz National High School (Fig. 1-4). They were accommodated on the day
before the event to open more slots to participants from other areas of the province on the event day.
The students were able to witness and participate in the different poster presentations and gimmicks
prepared by the twenty-two work units of PSHS-WVC.

Figure 1-4. Capiz National High School student participants in the dry run for Pagwaragwag.

EVENT PROPER

Overview

The entirety of the program ran from 7:30 AM until 3:00 PM. At the start of the event, the
participants were received at the covered gym for the registration and opening program. After which,
the participants proceeded to the different venues for the simultaneous activities. The event was then
concluded with a closing program and group photo at the covered gym. Finally, before departure,
cleanup was performed at all venues to ensure cleanliness.
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PAGWARAGWAG

COMMUNITY-BASED RESEARCH CONGRESS

INDIGATIVE PROGRAM
07:30AM - 08:00AM REGISTRATION
08:00AM - 09:00AM OPENING PROGRAM

NATIONAL ANTHEM
PRAYER
WELCOMING ADDRESS

Mrs. Ma. Rita F. Villareal (CNHS Principal IV)

OPENING REMARKS

DepEd - Mr. Nicasio 5. Frio (Asst Schools Division Superintendent)
PSHS-WVC - Dr- Shena Faith M. Ganela (Campus Director)

READING OF HOUSE RULES
FORMAL OPENING
GROUP PHOTO

09:00AM - 12:00NN POSTERS AND GIMMICKS (ELEM)
PRESENTATION AND WORKSHOPS (HS)
TEACHER TRAINING

12:00AM - 01:00PM LUNCH

01:00PM - 02:00PM POSTERS AND GIMMICKS (ELEM)
TEACHER TRAINING

02:00PM - 02:30PM CLOSING PROGRAM

02:30PM - 03:00PM CLEAN-UP

Figure 5. Indicative program of the event.
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Registration

As aforementioned, an online pre-registration was conducted to determine the expected
number of participants. In the registration booth, participating students led by their teacher-
chaperones were given attendance sheets for them to fill out in order to confirm their attendance
(Fig. 6). The registration booth also served as the distribution area for the venue maps and stamp cards
which was designed to help the participants in going around and experiencing the different activities
prepared for them.

Figure 6. Teacher-chaperone at the registration area.

Opening Program

The opening program started with the singing of the national anthem and was led by Ms. Mary
Angeli Leonida (Fig. 7). This was followed by a prayer headed by Ms. Ma. Anna Carigaba. Next, Mrs.
Ma. Rita F. Villareal, Principal IV of Capiz National High School graced the event with her presence to
deliver a welcoming address (Fig. 8). After which, Dr. Shena Faith M. Ganela, PSHS-WVC Campus
Director, delivered her opening remarks (Fig. 9). The event host, Mr. JV Galan, then proceeded with
the reading of house rules to properly orient participants in the dos and don’ts of the event (Fig. 10).
Finally, Dr. Aris Larroder, Research 3 teacher and event adviser, formally opened Pagwaragwag 2020
which proceeded with the awarding of a Plaque of Appreciation to Capiz National High Schools as the
host school and DepEd - Capiz Division as the host agency (Fig. 11 & 12). The opening ceremony was
concluded with a group photo with the first batch of participants (Fig. 13).
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Figure 8. Welcoming address by Mrs. Ma. Rita F. Villareal.
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Figure 10. Reading of House Rules.
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Figure 12. Awarding of Plaque of Appreciation.
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Figure 13. Pagwaragwag 2020 group photo.

Simultaneous Activities

After the opening program, the participants dispersed into the different venues for the
simultaneous sub-events. The elementary students stayed at the covered gym for the poster
presentations and gimmicks, the high school students proceeded to the SSTC Building for the oral
presentations and research seminar-workshops, and the teachers attended the teacher training at the
Physics Laboratory.

The elementary students were encouraged to explore as many gimmick stations as they could
and they were given stamp cards to keep track of their completed stations (Fig. 14). The participants
were also given a map to help them navigate through the different venues (Fig. 15 & 16).
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Figure 14. Stamp card for elementary participants.
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COMMUNITY-BASED RESEARCH CONGRESS
JANUARY 25 | ROXAS CITY.CAPIZ

PAGUAASUAG 2070 63 458

LEGEND:

ELEMENTARY AREA . TEACHERS AREA . EMERGENCY ROUTE

. HIGH SCHOOL AREA . REGISTRATION

COMFORT HANDWASHING GARBAGE g
ROOM AREA DISPOSAL t ENTRANCE

Figure 15. Front page of map distributed to participants.
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GIMMICKS
(ELEMENTARY)

0000000

OPEN
SPACE

000009

HANDWASHING STATION GARBAGE HANDWASHING STATION
DISPOSAL

WORKSHOPS
(HIGH SCHOOL) mﬂ?

TO TEACHER &
TRAINING

Figure 16. Backpage of map distributed to participants.
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PAGWARAGWAG 2020 SUB-EVENTS

Poster Presentation and Gimmicks

The poster presentation and gimmicks were aimed towards elementary students. The overall
aim of this activity was to package research studies in a fun and engaging way that piques the interest
of young minds. The community posters presented simplified information about the research study in
very creative ways which could be easily understood by the participants.

The community poster was paired together with a gimmick which lets the participants learn
and have fun at the same time by letting them play a gamified scientific concept in relation to the
research study. Each work unit prepared their own stations and the participants were encouraged to
explore and experience all the different gimmicks.

Oral Presentation and Research Seminar-Workshop

The oral presentation and the seminar-workshop was prepared for high school students.
Through the oral presentations, the high school participants learned the following key information
about the research studies performed by the work units: background of the study, objectives,
methods, results and discussion, conclusion, and recommendations. This provided them with the
background information that helped them when they proceeded to perform the skills taught in the
seminar-workshop.

In the seminar-workshop, the work units each imparted one skill that was essential to the
conduct of their study. This involved sharing knowledge on scientific concepts, laboratory procedures,
and practical research lessons. It was made sure during preparation that enough materials were
prepared so that after the presentation of the skill, the participants were able to perform it
themselves.

Additional Posters

Aside from the community posters, the technical and headline posters of the work units were
also displayed in the venue. The technical posters which are the most information-heavy of the three
posters were placed inside the classrooms used for the oral presentation and research seminar-
workshop while the headline posters, posters containing short and catchy descriptions of the research
study, were placed in the covered gym area.
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WORK UNIT OUTPUTS
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SUMMARY OF RESEARCH GIMMICKS

Table 2. Summary of research gimmicks with their corresponding learning competencies.

Work | Gimmick Title DepEd Learning Competency Code
Unit
2 Blow it away | Classify objects and materials as solid, liquid, and gas S3MT-Ic-d-2
based on some observable characteristics
4 Finding Describe changes in properties of materials when SAMT-Ig-h-6
Macky Damak | exposed to certain conditions such as temperature or
when mixed with other materials
Use the properties of materials whether they are S5MT-la-b-1
useful or harmful
Identify beneficial and harmful microorganisms S7LT-IIf-6
5 Way of the Enumerate uses of light, sound, heat and electricity S3FE-Illi-j-3
Light
Describe how light, sound and heat travel SAFE-IlIf-g-4
6 EveryCircuit Infer the conditions necessary to make a bulb light up | S5FE-IlIf-6
7 Rice Bilis Describe the parts of different kinds of plants S3LT-lle-f-8
State the importance of plants to humans S3LT-lle-f-9
Describe ways of caring and proper handling of plants | S3LT-lle-f-10
8 Solve Salt Describe the parts of different kinds of plants S3LT-lle-f-8
Crimes with
Rice Detective State the importance of plants to humans S3LT-lle-f-9
Describe ways of caring and proper handling of plants | S3LT-lle-f-10
9 Ball in the Describe the effects of interactions among organisms | S4LTIli-j-18
Hole in their environment
10 Labugay Distinguish different contents of mixtures and S6MT-1d-f-2,
separation techniques S6MT-Ig-j-3
Understand properties of matter and materials S5MT-la-b-1
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11 The Battle for | State the importance of plants to humans S3LT-lle-f-9
Basil
Recognize that there is a need to protect and conserve | S3LT-Ili-j16
the environment
Describe certain types of harmful interactions among SALTIi-j-16
living things
14 Will It Color? [ Identify beneficial and harmful microorganisms S7LT-IIf-6
15 Perfect Describe the components of a scientific investigation S7MT-la-1
Combination
17 Feed Me: The | Employ the use of mobile devices to access LS6DL-DD-
EatVentures | information, communicate with others, and solve PSELE/AE/LS/
of Apriori Bot | problems in daily life AE-5
20 Catch MEtals | Identify things that can make objects move such as S3FE-Illc-d-2
If You Can people, water, wind, magnets (adsorption)
Describe the appearance and uses uniform and non- S6MT-lac-1
uniform mixtures
21 Copper Describe different objects based on their S4AMTIg-h-6
Hoppers characteristics (e.g. Shape, Weight, Volume, Ease of
flow)
Infer how friction and gravity affect movements of S4ESIVc-3
different objects
22 Shots Fired Describe changes in properties of materials when S4MTIg-h-6
exposed to certain conditions such as temperature or
when mixed with other materials
Infer the importance of water in daily activities S4ESIVc-3
25 ALGAEve it a Explain how living things depend on the environment | S3LT-Ili-j15
Shot! to meet their basic needs
Recognize that there is a need to protect and conserve | S3LT-Ili-j16
the environment
Relate the importance of surroundings to people and | S3ES-IVc-d-2

other living things
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in community

26 The Mighty Express concentrations of solutions quantitatively by S7MT-Id-3
Larvaengers preparing different concentrations of mixtures
according to the uses and availability of materials
Investigate the relationship between the amount of S8FE-la-15
force applied and the mass of the object to the
amount of change in the object’s motion
27 Coloring Identify beneficial and harmful microorganisms S7LT-1If-6
Bacteria
28 Parasite Focus specimens using compound microscope S7LT-11b-2
Hunting *handheld microscopes were used
29 Pick Me Up! Recognize the importance of recycle, reduce, reuse, S5MT-le-g-3
recover, and repair in waste management
Discuss the interactions among living and nonliving S5LT-11h-8
things in estuaries and intertidal zones
Explain the need to protect and conserve estuaries and | S5LT-li-j-10
intertidal zones
30 Computer Investigate properties and characteristics of light SAFE-IIIh-5
Cops: Finding
the Fake
Formalin Fish | Relate characteristics of light such as color and S7LT-11If10
intensity to frequency and wavelength
Demonstrate the existence of the color components of | S8FE-If-26
visible light using a prism or diffraction grating
Explain the hierarchy of colors in relation to energy S8FE-If-27
32 Make Hanap- | Compare the stages in the life cycle of organisms S4LTlIg-h13
Hanap the
Platelets Tell the benefits of separating mixtures from products | S6MTIg-j-3
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SUMMARY OF RESEARCH SEMINAR-WORKSHOPS

Table 3. Summary of research seminar workshops with their corresponding target skill.

Work Workshop Title Target Skill
Unit

2 Charlie and the Cacao Factory Solving for Arrhenius equation using Excel

4 Streak or Treat Proper streaking technique

5 Go Solar Assembly of the Multi-junction Solar cell
Concentrator Photovoltaic

6 Lit-Spice Using Ltspice software in determining the
theoretical analysis of different circuits

7 RiceUp Use of STAR

8 Rice and Shine Proper handling and usage of Vernier Calipers
in measuring various objects

9 Let's talk about ME: Maceration Extract | Extraction process using maceration

10 Labugay Use of pH paper and properties of acids and
bases

11 The Art of the Lace Bug Proper handling of lace bugs

14 Instagramsmear Proper procedure in smearing

15 Perfect Combination Calculating molarity

17 Prava: 101 in Slaying Computer Science | Basic Java programming

20 Power Column Column packing and adsorption

21 Lab ka ba?: Aseptic Technique Aseptic technique

22 Accuracy is Key Measuring and transferring liquids

25 Gotta Count 'Em All Counting algal cells through a
haemocytometer.

26 Larvaengers Assemble! Collection of mosquito larvae

27 Be Careful with My Bacteria Bacterial staining

28 Inside a Fish Microscopy

29 Micromeet! Density separation

30 Software, Softwhat, Softwhy, Softhow Data encoding and descriptive statistics
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Work Unit 2

Kimberly Shayne S. Tukasim, Christian Marc P. Befiosa, and Mickel Lyle Angelo E. Pe

Kinetic analysis of 7heobroma cacao (UIT Variety) pod husks through gasification as an
alternative to sub-bituminous coal

Gimmick Title: Blow it away
DepEd Learning Competency: Classify objects and materials as solid, liquid, and gas based on some
observable characteristics (S3MT-Ic-d-2)

Workshop Title: Charlie and the Cacao Factory
Target Skill: Solving for Arrhenius equation using Excel
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Technical Poster

PRESENTED BY:
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Lia

oma cacao (UIT Variety) pod
gasification as an alternative to
Sub-bituminous coal

« Majority of the energy demands of the The study aims to Ve Renewable
Philippines is satisfied by non-renewable evaluate the kinetic (-
source, particularly coal (Boharapi, et. al, 2015). parameter of energy
-+ Cacao pod husks represents 75% of the Theobroma cacao * source
whole weight of the cacao which usually becomes (UIT Variety) pod
waste, as it is usually unutilized (Cruz et al 2012). husks and coal blends Additional
- Furthermore, it shows good features to be used as as an alternative income for
activated carbon due to its cellulosic and energy source cacao farmers
hemicellulosic content (Aregheore, 2002). through gasification.
) Sample
I Preparation Data Analysis
Samples with ratio (cacao pod husk mass-coal
mass): 0%-100%, 25%-75%, 50%-50%, 75%-25%, %
100%-0% were subjected on a ‘ F—
Thermogravimetric Analyzer (STA-8000) to . [
analyze its thermal degradation over time. The v v
proximate composition, obtained from the
mass-time curve data, and activation energy Thermal Analysis Plotting of Kinetic
were used to determine the best ratio of blends. Models

Table 1. Summary of the best model , ash content, and activation
energy with the corresponding ratio

+ Despite having a nearly consistent R? value of ~0.74,

the ash content is significantly greater when more

Component
coal is present. (cacao pod Activation
oalIs present husk mass- Best Model Energy
+  This leads to higher heat capacity and therefore takes | i) (k3/mol)
more time to burn and/or should be gasified at a 0%-100% Random Pore Model 3616 71135
higher temperature.
25%-75% Random Pore Model 29.89 70.600
*«  With that in mind, the best ratio of sample blends
50%-50% Random Pore Model 22.08 70.545
would be 75%-25% (cacao pod husk- coal mass),
. . 75%-25% Random Pore Model 4.7 70.611
followed by 100%-0%. This conclusion was made due
100%-0% Random Pore Model an 70.500

to the (1) higher rate constant as compared to other ratios. (2) proximate analysis, and (3) lower activation

energy when comparing it based on the individual models.

Conclusion Recommendation

* The best ratio of blends was found to be + Smaller interval of gasification temperature

75%-25% (cacao pod husk mass-coal mass). to study the rate limiting behavior that
could affect the reaction.

« Followed by 100%-0% which indicates that * Running an ash analysis and gas analysis to

determine  composition and  different

cacao pod husk can indeed be a
P products formed during the gasification.

substitute to coal.

References:Aregheore E.2002. Chemical evaluation and digestibility of Cocoa (Theobroma cacao) byproducts fed to goats. Trop Anim Health Pro 34: 339-348,

Boharapi A, Kale G, & Mahadwad Q. 2015. Co-gasification of Coal and Biemass - Thermodynamic and Experimental STudy. IJRET: International Journal of Research in Engineering and Technology
ISSN: 2219-1163. 04(6):346-352.

Cruz G, Pirild M, Huuhtanen M, Carrion L, Alvarenga E, Keiski R. 2012. Production of Activated Carban from cacao (Theobroma cacao) Pod Husk. J Civil Environment Engg. 2(2):1-6.
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Kinetic analysis of Theobroma cacao
(UIT Variety) pod husk through gasification
as an alternative ;oVSub—bituminous coal

BENOSA PE TUKASIM

CONCLUSION

Discussion

N

Introduction

A large percentage of the country’s
‘energy demand is obtained from the
use of fossil fuel.

Philippines is an agricultural-forestry
oriented nation that produces tons of
agricultural wastes (PSA, 2016).

Introduction

Biomass could potentially replace the
existing energy source (Baconguis,
2007).

Cacao pod husks are usually
unutilized, as only the cocoa beans
were collected.

Introduction

This study aimed to evaluate the kinetic
parameter of Theobroma cacao (UIT
Variety) pod husks and coal blends as an
alternative energy through gasification.

INTRODUCTION

Determine the proximate analysis of the different ratio

cacao ped husk/coal blends.

Analyze the kinetic parameter of the different ratio of cacao
pod husk-ceal blends using the different gas models through

comparison of R? value.

(

Evaluate the reaction rate constant and the activation energ

of the gasification reaction based on the kinetic parameters.

GASIFICATION USING
S5TA 8000
PROXIMATE
ANALYSIS

EVALUATING KINETIC
PARAMETER
KINETIC MODELS

COLLECTION OF
CACAO AND COAL
PULVERIZED OF
SAMPLES

GASIFICATION USING
STA 0
PROXIMATE
ANALYSIS i
EVALUATING KINETIC T
PARAMETER

KINETIC MODELS
(€.

Proximate Analysis

il

Vo | i ot | Rao P it

Ean]

w em] 4 [ ® [ean | @

(PP VTN PRIV 77 PR Teee) Fe P
o ] is

L

EPE T FFIT™Y PP PYRRVY PRPY PYRRET ey P

woton 10| wm o asm

omn 31| st [eane

MOISTURE

(1) Determine the
Proximate analysis of
the different ratio of
cacao pod husk/coal

blends

VOLATITLE MATTER

FIXED CARBON

CARBON CONTENT

(2) Analyze the kinetic
parameters of the
different ratio blends
of cacao pod husk/coal
blends using the
different gas-solid
maodels through
comparison of R%;

VOLUMETRIC MODEL

SHRINKING CORE
MODEL

RANDOM PORE MODEL

(3) Evaluate the

reaction rate constant

and the activation

energy of the

gasification reaction
based on the kinetic

parameters.

) mimr | ons | s | sl

[TEr N T e T

biomass has
significantly lower

heating value TN

bituminous coal has the
highest ash content

random pore

model

efficiency and
lower carbon
emissions

high volatile
matter content in biomass

Based from the proximate analysis,
activation energy, and rate constant,
the 75%-25% (cacao pod husk mass-
coal mass) is the best ratio of blends
for gasification at 900°C, which was
followed by 100%-0% (cacao ped husk

mass-coal mass).
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Among the different
models, the most applicable
model was found to be
Random Pore Model for the
simulations of the data

SAMPLE CONTAINER
SAMPLE INTERVAL OF GASIFICATION TEMPERATURE

DETERMINE THE SYNERGISTIC EFFECT WHEN COMBINED W
OTHER GRADES OF COAL

THANK YOU FOR YOUR
ATTENTION

IN PARTNERSHIP WITH:

w00
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Work Unit 4

Jeremy Sean O. Canja, Rex S. Hilis, and JV C. Galan

The extraction and isolation of polyethylene-based plastic-degrading bacteria from lloilo
City Engineered Sanitary Landfill, Mandurriao, lloilo City

Gimmick Title: Finding Macky Damak

DepEd Learning Competencies: Describe changes in properties of materials when exposed to
certain conditions such as temperature or when mixed with other materials (S4MT-Ig-h-6); use the
properties of materials whether they are useful or harmful (S5MT-la-b-1) and; identify beneficial
and harmful microorganisms (S7LT-1If-6)

Workshop Title: Streak or Treat
Target Skill: Proper streaking technique
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The extraction and isolation of bacteria from lloilo City Engineered
Sanitary Landfill, Mandurriao, lloilo City, and the assessment of
their biodegradation potential on LDPE, HDPE, and PET.

Background

a s

Due to the uncontrolled increase in the Sample Collection
production rate of plastics (Sowmya et al.
2014), it slowly led to pollution on water and
land. One promising field currently being
studied to mitigate this problem is

bioremediation (Mahdiyah et al. 2013). Q i

Bacteria Culture Cultivation Plastic Degradation

Although the biodegradation field has
been studied extensively especially in foreign Results and Discussion
countries, there is a lack of research here in ‘
s Rhikppines ragarding this feld: Atotal of 28 colonies were isolated from plastic waste swab and soil samples taken from

a dumpsite and was cultivated NA and TSB media. Bacterial strains EMBP2A and MSAP2A
Objectlves were subjected to the 3 types of plastics. Dry weight loss percentage is used to indicate the

biodegradation rate of plastic during the incubation process. It showed that the plastics :

General objective used have decreased their weight. Strain EMBP2A has decreased the weight of an HDPE |
To isolate and assess the biodegradation to a highest percentage of 0.437% and PET to 0.147%. Strain MSAP2A has achieved a !

potential of bacteria extracted from lloilo City highest dry weight loss of 0.495% for PET.
Engineered Sanitary Landfill on LDPE, :

HDPE, and PET.
o A decrease in the weight of the
Specific objectives [ - plastics indicates that the bacteria
1. To extract plastic swab and soil sam- verascowomn | Can use plastic as an altemative
ples from 5 randomly selected areas in NOORTEN B carbon and energy source. The
the dumpsite. R results falls a little behind that of
2. To isolate bacteria from plastic swab Kathiresan and Bingham (2001)
and spil samples extracted from the ‘ which have reported in their study
dumpsite. R ! that biodegradation using bacte-
3. To determine which isolated 9 ria is ranging from 2.19 to 20.54%
bacteria has the best bioremediating for polythene and 0.56 to 8.16%
capability for plastics.

PET trend on the biodegradati
References rend on the biodegradation process
Mahdiyah, D. and Muki, B.H., 2013, Isolation of Polyethylene Conclusion Recommendation
Plastic Degrading-Bacteria. Biosci. Inter, 2(3), pp.29-32.

Singh, G., Singh, A.K. and Bhatt, K., 2016. Biodegradation of

polythenes by bacteria isolated from soil. IntJ Res Dev In a course of 10 da)'S. the bacteria Extend the incubation time for future

Pharm L Sci. 5(2): 2056-2062. used were able to utilize the plastics as studies because biodegradation process
Sowmya, H.V., Ramalingappa, M.K. and Thippeswamy, B., 2014 their sole carbon source during the could be more extensive the Ionger the

Biodegradation of polyethylene by Bacillus cereus. Adv. incubation period. bacteria could feed on the p|aSﬁCS‘

Polym. Sci, 4(2), pp.28-32.
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Plastic-degrading
bacteria were

iIsolated from
lloilo City
Engineered
Sanitary Landfill <&
AN
These bacteria were able to degrade
three different types of plastics in a
course of 10 days
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BIODEGRADATION OF PLASTICS WITH BACTERIA
EXTRACTED FROM ILOILO CITY ENGINEERED SANITARY
LANDFILL

CANJA, 1.0, HILIS, RS, GALAN, |G

OVERVIEW

INTRODUCTION
AND OBJECTIVES

OVERVIEW

2

METHODS

RESULTS AND DISCUSSION

CONCLUSION

nINTRODUCTION

Plastic pollution is a prominent

problem in the world [Sowmya BI OREM EDIATI ON

et al. 2014; Bolo et al. 2015) Mahdiyah et al. 2013

n(lBJECTIVES
GENERAL

To isolate and assess the biodegradation
potential of bacteria extracted from lloilo City

n OBJECTIVES

1. To extract plastic swab and soil
samples from five randomly

SPECIFIC

nOBJECTIVES
SPECIFIC

2. To isolate bacteria from plastic swab
and soil samples extracted from the

Engineered Sanitary Landfill on LDPE, HDPE, selected areas in the dumpsite dumpsite
and PET.
oan
nOBJECTIVES METHODS METHODS
SPECIFIC SAMPLE PLASTIC SAMPLE COLLECTION
3. To determine which isolated bacteria COLEECTION PREPARATION RANDOM SAMPLING '
has the best bioremediating capability TREATMENTS PLASTIC
AND SETUPS DEGRADATION
[ [
2 METHODS METHODS METHODS
PLASTIC PREPARATION TREATMENTS AND SETUPS TREATMENTS AND SETUPS
@ n"t DlMENS[ONS . 4 i =2\ & Pre-weighed strips were
/ . sw [ 24| transferred to Petri dishes with
‘% OF ZXZ CM -\yf’ &\’Qlt . _‘ | ransterre (:45?4” Ishes wi
ﬁ Data collection was done every
10 days; incubated for 50 days
o Bn [ [
METHODS RESULTS RESULTS
PLASTIC DEGRADATION i - e
BACTERIAL STRAIN PLASTIC TYPES. STATISTICAL DIFFERENCE
LOPE
Weight loss % = initial ":ili’;[l ‘—w)"l(::tl weight <160 EMBP2A n:: NOT SIGNIFICANT
LDPE
! MSAPZA HOPE NOT SIGNIFICANT
5 PET
]2 ] ]2 ]

DISCUSSION

Decrease in mean weight indicates that the
bacteria can use the plastic as an alternative
carbon and energy source

g n

DISCUSSIDN
0.4377%

EMBP2A

0.147%

MSAPZA

g n

DISCUSSION

POLYTHENE 219 - 20.54%
pLasTics  0.56 - 8.16%

Kathiresan & Bingham 2001

oa n
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DISCUSSION

Increase in weight may be caused by
adherence of microbes to the plastic surface

DISCUSSION

Considerable amount of time
for bacteria to consume the
plastics to achieve a significant

40 days

Singh et al. 2016

90 days

CONCLUSION

Bacteria isolated from lloilo City Engineered
Sanitary Landfill are capable of degrading

Gajendran et al. 2016 decrease Kathiresan & Bingham 2001 plastics
Usha et al. 2011
[ [ 2] [ 1 ]2 ]3]
SUMMARY SUMMARY
INTRODUCTION METHODS
AND OBJECTIVES RESULTS AND DISCUSSION
UMMAR
A THE EXTRACTION AND ISOLATION OF BACTERIA FROM
XY ILOILO CITY ENGINEERED SANITARY LANDFILL,
MANDURRIAO, ILOILO CITY, AND THE ASSESSMENT OF
: THEIR BIODEGRADATION POTENTIAL ON LOW DENSITY
e e POLYETHYLENE, HIGH DENSITY POLYETHYLENE, AND
3 POLYETHYLENE TEREPHTHALATE
:nuAnE'm ea:m:zn&»rm;qr@s 1t CAELLCHIS R A L

CONCLUSION
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Work Unit 5

Ryan James M. Dumalag, Adonis F. Ebojo, and Jester L. Magan

A novel application of a double convex-hemispherical lens configuration for a ll-V
tandem InGaP/GaAs/Ge multi-junction solar cell

Gimmick Title: Way of the Light
DepEd Learning Competencies: Enumerate uses of light, sound, heat and electricity (S3FE-11li-j-3)
and; describe how light, sound and heat travel (S4FE-IlIf-g-4)

Workshop Title: Go Solar
Target Skill: Assembly of the Multi-junction Solar cell Concentrator Photovoltaic




Pagwaragwag 2020 Final Report | 37

* | @@

*SUST [[ed-JIBH "IN PUe ‘SUeT o1enbg "IN
‘SUST S[AITD "INl ‘SPULL 99113 SBY AJD TN

19D Ie[0S "I SOYoLaI

£31011709][0 i
ABaous s,ung "I Jo AUep =

a1ow syenbs ABIous IO

a O

91 s91q ABI9U0 S, UNG "I UM AJIOTI309[
PN soreon pueg reos 1r pue 190 1608 TN

SOSUAT "I\ 99171
o3 ybnoayy sossed 91 uaym sardiymur ABI9us s, UNS "IN

SSIHINOJ HIYYISIY QISYE-ALINNWINOD .-C“
O ()

Community Poster




38 | Work Unit 5

Technical Poster
PRESENTED BY:

oS

A novel application of a compound convex-hemispherical lens
configuration for a tandem III-V InGaP/GaAs/Ge multi-junction solar cell

BACKGROUND
Photovoltaics systems are used to convert the sun’s radiant energies RESULTS AND DISCUSSION

into electrical energy. This is done in an eco-friendly process where

Figure 1 shows that there is great increase in power output of the
compound convex-hemispherical lens (CCHL) during midday (10:15-
14:15). The increase in power output of the CCHL setup when
compared to the Fresnel lens setup was determined to be 77.65%
and 251.05% during the whole day and midday, respectively.

no chemicals are produced and movement is required. A
concentrator photovoltaics (CPV) is an alternate to this device where
lenses are used to collect more light. This, however, only works
when the sun is within the acceptance angle of the system.

Power and Irradiance and Time

I
The aim of this study is to determine the power output of a Fresnel o { I - { E [ I ‘ o
lens CPV with the addition of a convex lens as a primary lens and a 020 { I
hemispherical lens as a secondary lens. 1

owver (W)
—_—
—

SIGNIFICANCE OF THE STUDY - WY

Title

The proposed CPV setup may be used as a cheap and affordable
alternative to a CPV mounted on a solar tracker.

Compound Convex-Hemispherical Lans Stup

FremellensSetup  —— Soler Irradnce

Figure 1. Power output of CCHL and Fresnel lens setup

Table 1 indicates that there is a significant difference during midday
as the p-value is lower than 0.05 while there is no significant

difference during the whole day as the p-value is greater than 0.05.

Table 1. The p-value for the difference in power output for
the CCHL and Fresnel lens setup

Difference in Power Z Asymp. Sig. (2-tailed)
Midday -2.023 0.043
~T
Modellin
& Whole Day -0.255 0.799

CONCLUSION

The addition of a convex and hemispherical lens on a CPV

T = w0
e | e e

improved the overall power yield of the setup.

= o
Measuring Calculation Comparison

RECOMMENDATION

Use a solar simulator to ensure that there are no external factors. A
black cloth should also be used to prevent light reflection.

REFERENCES:
Barrios JPLG, Cortez JR, Herman GM, Larroder A, Yu Jeco BM, Watanabe K, Okada Y. (2018). The use of convex lens as primary concentrator for multi-junction solar cells. Emergent

Scientist 2(5):1-7
Jing L, Liu H, Zhao H, Lu Z, Wu H, Wang H, Xu J. 2012. Design of Novel Compound Fresnel Lens for High-Performance Photovoltaic Concentrator. International Journal of
Photoenergy. 2012(1):4-7
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PSHS scholars studied
the use of a three lens
system on a multi-
junction solar cell to
improve its power
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A novel application of a compound convex-
hemispherical lens configuration for a I11-V
tandem multi-junction selar cell

EBOIO | DUMALAG | MAGAN

An Oral Presentation by Work Unit §

AGENDA
[ | o[
].‘ Methods (J,. Recommendation |

&

.iACKGROUND AND RELATED LITERATURE

The power output of Concentrator photovoltaics significantly

surpasses the power out of silicon solar cells.

Optical Systems used in Concentrator Photovoltaics are widely

unexplored (Barrios et al. 2018)

Concentrator photovoltaics (CPV) has scveral problems that

mp conventional photovoltaics (PV} da not have

EACKGROUND AND RELATED LITERATURE

Problems of the optical system of the Concentrator Photovoltaie

 Requires the light source to be within the acceptance angle

.iACKGROUND AND RELATED LITERATURE

Problems of the optical system of the Concentrator Photovoltaic:

* A non-uniform distiibution of light on the surface of the

solar cell gives a negative effect on the overall efficiency oL

(Hume et al. 2011).

n?ACKGROUND AND RELATED LITERATURE

Solutions done by previous studies:
® Addition of lenses on the optical system (Barrios et al. 2018)

® Utilization of a 3 dimensional lens (Jing et al. 2014)

&

- MAIN OBJECTIVE
To determine the power output of the concentrator

photovoltaic through the addition of a convex lens and a

hemispherical lens on a Fresnel lens concentrator.

- SPECIFIC OBJECTIVES

® measure the solar imadiance and the voltage and current of the
Compound Convex - Hemispherical lens concentrator photovoltaic
setup and the controlled concentrator photovoltaic setup

« compute and compare the power output of the Compound Convex
- Hemispherical lens concentrator photovoltaic setup and the

controlled concentrator phatovoltaic setup

SCOPE AND DELIMITATION

Focus Limitations

Improving power output Natural phenomena

# Voltage at zero current
® Opiical Sysiem

* Weather
+ Ambient
Temperature

@
B

RESEARCH DESIGN

£
Lens

— Solar
Cell

m e

RESEARCH DESIGN

Kéhler Illumination

DATA GATHERING

Voltage
Current

Solar Irradiance

- ANALYSIS OF DATA

P=1-V

RESULTS

Crent md i 04 Thoe

RESULTS

Statistical Analysis

cloth so that the cloth would absorb sunlight and prevent light

reflection

&

Percent Increase in Pawer = [(Py, - P) / P] » 100 i Dt : Ao B B
i i iddsy [
I e any o o
Where: (4
P = Power Py Average For midday, since asymp. Sie. < 0.05
power outpant of the modified setup e there i a significant difference
I - Measure Current P = Average power
@1 of the contrellod setup @ @
- N Vbt o] [ang | [y |
. DISCUSSION - SUMMARY OF FINDINGS - CONCLUSION
Power o Iradomce and Toos
Incraasain power Both setups have the same trend in the power output except Addition of the convex and hemispherical lenses
26105% (Micdey) . . ¥ .
: Troexuweossd during [1:15 a.m. - 12:15 p.m. , where the compound convex- increases the power output of the modified
i hemispherical has a higher output than the Fresnel lens setup Concentrator photovoliaic
- RECOMMENDATIONS PRESENTED BY:
()
)
# Solar Simulators 10 ensure no external factors '
® Change hemispherical lens to imprave acceptance angle i BARTNERS B wiTik
* Cover the platform where the setups will be tested with a black THANK YOU FOR LISTENING! e .
i

00
OE
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Work Unit 6

Cyrus Jehu P. Barrera, Mandy D. Umadhay, and Jasper C. Canson

Use of 1:1 rice bran wax to rice bran oil mixture as phase change material in increasing
the efficiency of photovoltaic cells

Gimmick Title: EveryCircuit
DepEd Learning Competency: Infer the conditions necessary to make a bulb light up (S5FE-IIIf-6)

Workshop Title: Lit-Spice
Target Skill: Using Ltspice software in determining the theoretical analysis of different circuits
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Use of organic bio-based phase change material (PCMW)
in determining the efficiency of photovoltaic (PV) cells

The goal of thisresearch is to determine the
potential of the rice bran wax and rice bran oil
mixture as an organicrice-based PC\M in
determining the conversion efficiency of PV

= i i cells.
APV cell's efficiency However, some A material thatis H H =H
decreases whenits PCMs are not renewableand doesnot Slgn Iflca nce Of the St
temperature 2
5 renewable and competeinfoodsource
increases. Phase = h - e
change materials those that are such as rice-milling The study will help Ki | |
renewable are used wasteis an ideal PCW estucywiine:pinmaninesoarpanesa
(PCM) can absorb the in food preparation Zoiires better energy source alternative for fossil
heat of the PV cell. . : fuels.

Theoretical Installation of DataAcquisition Conversion

; Thermophysical
PCM Creation P Analysis PCMtoPVcell Efficiency

Analysis

Results and Discussio

1.Temperature 2.Power 3. Efficiency

The melting point of the PC\M was determined The PV with the rice-based PC\\  The value of the efficiency of
to be 30.06° C. The latent heat of fusion was had the highest power output photovoltaic cells with the rice-

34.954 J/g for the rice-based PCMW. computed, with a wvalue of based PCM attached to it was the
0.02718W. highest among the three with

The change in temperature over change in time 18.776%.

is calculated as slope. The findings show that 0.0272 S

the PV cell with rice-based PCW had a slope of e e This is because it absorbs and

0.050. 0.02715 discharges a large amount of energy

duringits phase change.

This implies that the PV cell with attached rice- 00271

based PCM coolant absorbed the heat during o6 -

its phase-change process. 002705 1875

18.75

Power Output (W)

0.02695

/ 0.0269

31 Figure 2. Computed power (W) of PU/PCM

)
z &
2 8

18.544

Percentage (%

15 30 as

Time (Minutes)

Figure 3. Computed conversion efficiency (%) of
PU/PCM systems

Conclusion Recommendation

Figure 1. Temperature ("C) of PV cells of the PU/PCA systems.

The incorporation of the rice-based material on the The setup was an improvised solar simulator to have a
back surface of the PV cell has a positive influence on controlled condition. It would have been better if a real
lowering the temperature of the PV cell and increasing solar simulator was used. Testing the PU/PC\W systems
its power and conversion efficiency. under the sunis also recommended.

REFERENCES:
Biwole PH, Eclache P, Kuznik F. 2013. Phase-change materials to improve solar panel's performance. Energy and Buildings. 62: 59-67

Thaib R, Rizal S, Rizal M, Manila TV, Rizal TA. 2018. Beeswax as phase change material to improve solar panel performance. Mater. Sci. Eng. C. 30: 012024
Muthuvel S, Saravanasankar S, Sudhakarapandian R, Muthukannan M. 2014. Passive cooling by phase change material usage in construction. BUILD SERVENG REST. 3(64):411-421
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RICE-BASED COOLANT IN
SOLAR PANELS CAN
REDUCE POWER
CONSUMPTION BY ALMOST

20%.

A coolant made by PSHS-WV
students from rice bran oil and
wax was developed and
aftached to a solar cell to
increase its efficiency by
absorbing the heat of the solar

cell.

PAGWARAGWAG [IEEE

COMMUNITY-BASED RESEARCH CONGRESS | 1 80D -
01.25.2020 | ROXAS CITY. CAPIZ
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USE OF ORGANIC BIO-BASED
PHASE CHANGE MATERIAL (PCM)
IN DETERMINING THE EFFICIENCY

OF PHOTOVOLTAIC (PV) CELLS

Barrera, Umadhay, Cansen
Wark Unit 6

Overview

Introduction Objectives Method

Results and
Discussion Conclusion Recommendation

©® © 0O

@ Introduction

A photovoltaic (PV) cell

is an energy-harvesting
technology that converts solar
energy into useful electricity
(Biwole et al 2013).

. Introduction

¥ -

= Lower Power Output

@ Introduction

Existing solutions

Active Cooling vs Passive Cooling

& =

@ Introduction

Passive Cooling Example:

\ Phase Change Materials
o materials that absorb heat when it
changes phase from solid to liquid
(Gondora et al 2016).
Pasttn was

Higher T ture = .
igher Temperature ot Bifcionty m
@ Introduction @ Introduction @ Introduction
However... " D ——
% P, -
“
Not Renewable Food Source Rice Bran Waste by product of rice milling process Rice Bran M Considered agricultural waste

@ Objective

The goal of this research is to determine the potential
of the rice bran wax and rice bran oil (RBW/RBO)
mixture as a bio-based phase-change material (PCM)
in determining the conversion efficiency of
photovoltaic (PV) cells.

@ Objective

1. Determine the thermophysical properties of the RBO/RBW mixture;
2. Compute theoretically the maximum efficiency of the PV cells;

3. Measure the temperature, vollage, and current of the PV cells with and
without attached phase-change material;

4. Compute the power of the PV / PCM system;
5, Compute the conversion efficiency of the PV PCM systems; and

6, Compare the maximum conversion efficiency of the PV/PCM systems.

@ Methods

Theoretical

PCM Creation Anal

Conversion
Efficiency
Computation

Installation of Data
PCM to PV cell Acquisition

@ Methods
PCM Creation

According 1o the Cerifcate Of Analsshs,the seltng potnt of e ol i anly 15 degrees Celslus,

Methods

O o the ways on hose the melting pormt of the PCM could incrense 1 by mixing it with
with a highes meling point unil the desirable melting point is
o)

Thermophysical
analysis of PCM
using Differential
Scanning
Calorimetry (DSC)

Thermal Gravimetric Analyzer

Theoretical Simulation of PV cell
using LTSpice software

@ Methods

PCM installation to the PV cell

From the simsation ressit of Indartane ef ) 2 POM v ot 0.

@ Methods
D:

ata Acquisition

@ Methods

Calculation of the Conversion Efficiency
Aocting o v ot . 2015

FFx i x Ve
P

"

2
=
"

.
u - effcicocy

@ Results and Discussion

Parsacss | KBW/RBO| Paradfin weax

Mckting point (C) | 306

Thermophysical Properties of the
Phase Change Materials (PCMs)
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@ Results and Discussion

A PCM with melting point within the operating
temperature of the PV cell can continue melting and
absorbing heat for a long period of time (Hassan 2010).

@ Results and Discussion

Theoretical Simulation of PV cell
in LTSpice

@ Results and Discussion

[Firoutts ¢ C:\Uners\AS0S\Bocrmants\ LTwphoniVE1\Draf 2. ans

1(v1)+0.005 at 0
c: vie0.69633 at 0.696:
WAZ(A (v2) 1) =0,0020414 FROM O TO 0.7

Date: Sun sep 15 17:37
[Total slapeed time: 0.47

conds.

Theoretical Simulation of PV cell
in LTSpice

@ Results and Discussion

Veithout POM
Wihneckon | 3 4] 5K [T
Wi puattinwasas| 33| M3 3 [T
POM

Temperature of PV cell

@ Results and Discussion

—
_—/_'_

s PCM et absats

@ Results and Discussion

Conversion Efficiency of PV/PCM (in %)

[PV cell without PCM__ | 18544

PV cell with rice bran 18.776
wax and oil mixture as

PV cell with paraffin 18,750

wax as PCM

@ Results and Discussion

‘The rice-based PCM coolant had the highest powes
since it absorbs and discha

utput and efficiency
es a large amount of energy during phase change

Conclusion

e A

The incorporation of the rice-based material on the
back surface of the PV cell had a positive influence on
lowering the temperature of the PV cell and increasing
its power and conversion efficiency

O Recommendation

The setup was an improvised solar simulator to have a controlled
condition. It would have been better if a real solar simulator was used.
Testing the PV/PCM systems under the sun is also recommended.

References

THANK YOU FOR
LISTENING

PRESENTED BY:
Y
]

IN PARTNERSHIP WITH:

PAGWARAGWAG

CONMTYBAED PSS LONERESS




Pagwaragwag 2020 Final Report | 47

Work Unit 7

Mikko Legurpa and Marius Legurpa

Seed germination potential of different local varieties of Jryza sativa (rice) as affected
by different seed priming methods

Gimmick Title: Rice Bilis

DepEd Learning Competencies: Describe the parts of different kinds of plants (S3LT-lle-f-8); state
the importance of plants to humans (S3LT-lle-f-9) and; describe ways of caring and proper
handling of plants (S3LT-lle-f-10)

Workshop Title: RiceUp
Target Skill: Use of STAR
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Investigating the effect of different seed priming

agents on seed germination of different local varieties

of Oryza sativa (rice) in the Philippines

Background of the Study

55% of Filipino farmers do not use quality seeds which can affect
yield. Seed priming is a technique used to improve the overall

Objectives
This research aims to investigate the effects of different osmopriming agents
(glycerol, sorbitol and mannitol) on the seed germination behaviour of two

germination behavior of rice, the use of osmotic solutions in local varieties (red and black) of Philippine rice (Oryza sativa) by;
order to partially hydrate seeds up until a point necessary for

germination process to start but not enough for radicle protrusion a. determining a. computing a. comparing

1.germination %
2.germination rate index 2.germination rate index

(Taylor et al. 1998). Currently most farmers in the country do not
practice priming of any form. In this study, we will be comparing

1.no. of germinated seeds  1.germination %
2.length of shoot & root
3.shoot: root ratio

the effects of three osmopriming agents on two high value 3.shoot: root ratio

varieties of rice.

Significance of the Study
There are still knowledge gaps found in this field, some priming agents are still
yet to be tested on rice or compared against other agents and the effect of

seed priming on multiple local rice varieties still not been tested.

Methods

Seed Priming - Seeds

Results & Discussion

¢ There is no significant difference between primed and unprimed seeds in

were primed for 24 germination percentage for both varieties. Seed priming can lead better

hours. germination percentage in many crops such as maize, wheat, rice, canola (Basra et
al., 2005).

) Cermination Test - |-« There is a significant difference between primed and unprimed seeds in

number of germinated

seeds were counted germination rate index (GRI) of both varieties. Imbibition of nutrients needed for

Everyday for 10 days. Germination before germination itself would mean that seeds would be ready to

Measuring - The shoot germinate faster than unprimed seeds once they are sown (Elkheir et al., 2016).

and root were measured There is a significant difference between primed and unprimed seeds in shoot:

using a vernier caliper. root ratio (S:R Ratio) of black rice however none was found for red rice. This

supports a previous study that shows seed priming improves the shoot/root ratio for

Statistical Analysis - A primed seeds (Khan et al., 2011).

Kruskal-Wallis Test was

used to compare means.
Table 1. Parameters for Red Rice Table 2. Parameters for Black Rice
Treatment |Germination % GRI S:R Ratio Treatment | Germination % GRI SR Ratio
. 9800 * 930+ 0.2 + 0,05 mannitol | 97.78 £ 0.447 | 47.92£0.739 | 0.85+0.043
COHCIUSIon r;ay::r‘:: ggjzgf{ogs 2; gg: g ;;‘ g 2:; g g; glycerol 96.45+0.800 | 44.29+0.370 | 0.85+0.144
Seed priming leads to sorbitol 98.00+0.768 | 49.44+ 0229 | 0.82+0.095 sorbitol 97.58+ 0223 | 46.02+ 0492 | 082+ 0.117
unprimed | 97.56+ 0.802 | 44 44+ 1338 | 0.81+0.048 unprimed 9311+ 1.736 | 36.58£0.191 | 0.81+0.168
improved germination rate H value 0516 8273 0017 H Value 7451 9074 8435

index in both red and black p Value 0915 0041 0621 p Value 0.058 0018 0038

varieties of Oryza sativa.

Recommendations
e Future studies could incorporate a longer data gathering period in order to compare yield,
a more controlled environment and the use other priming agents and varieties.
References

Basra, S.M.A., Farooq M, Tabassam R., Ahmad N. 2005. Physiological and biochemical aspects of pre-sowing seed treatments in fine rice (Oryza sativa L.). Seed Sci. Technol., 33: 623-628.
Elkheir H.A, Yunus M, Muslimin M, Sjahril R, Kasim N, Riadi M. 2016. Seed Germination Behaviors 0f Some Aerobic Rice Cultivars {Oryza Sativa L) After Priming With Polyethylene Glycol-8000 (Peg-8000). Int | of Scientific &\Technology

Muhammad & Gurchani, Madhia & Hussain, Mubshar & Freed, Shoaib & Mahmood, Khalid. (2011). Wheat seed enhancement by vitamin and hormonal priming. Pakistan Journal of Botany. 43. 1495-1499.
Taylor AG, Allen PS, Bennett MA, Bradford K), Burrisand JS, Misra MK. 1998. Seed enhancements. Seed Sci. Res. 8: 245-256.
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SEED PRIMING ON RED AND BLACK RICE

A study cenducted by students from
Philippine Science High' School -
Western Visayas Campus showed that
priming of lecal varieties of red and
black rice{Oryza sativa) Ted to faster
germination.
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Investigating the effect of
different seed priming
agents on seed
germination of different
local Philippine Oryza
sativa (rice) varieties.

Outline of Presentation

® Introduction M Discussion

& Methods ® conclusion

d Results ™ Recommendations

L.

INTRODUCTION

Priming Agents

Mannital Glyceral
OH OH

Rice Variety
Black

* ©

Objectives

Determine Compute Compare
number of germination germination
seeds that percentage percentage
germinate seed seed
everyday germination germination
length of rate index rate index

seedling shoot shoot/root ratio shoot/root ratio
and root at the

7th day

A. Priming

' 0.25M

2% 5%
Sorbitol

Mannitol Glycerol

Priming Set-up

B. Germination Test

Set-Up Diagram

A vernier caliper s used to
measure thy tand root of each

Germination Rate Index
To find out how fast the seeds germinated

Shoot: Root Ratio

Statistical Analysis

Table I. Paramaters of Red Rice (Means + Standard
Error)

Comrnen

Fatar 0083 ams o0.038

waooio  dnsorcasi  osssoom
sooozion  sawmzosn  oesroow
A 000:0768  4naéz0me  os2: 009
wsecos  sisisiza osr:oos
RESULTS oe 227 oer
s aoat oan
Table 2. Parameters of Black Rice (Means + Standard 3 z
Error) No significant
— E difference in the
germination
wrarosr  irarors  assroos .
saisroson  semromo  osssais percentage of primed
075020225 4602:0492 082z ON7 and unpnmed ricein
SIN 1736 36585 0097 0.812 0068 s
e g = both red and black rice
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The seeds could have had similar
seed quality, influenced by both
genetic background and
environmental conditions of the
mother plant during seed
development (Hampton et al
2013)

Priming cannot salvage seeds
from undergoing the
deterioration process (Mwale et
al. 2002)

Significant difference in
germination rate
index when comparing
primed and unprimed
seed in both red and
black rice.

Imbibition of nutrients
needed for Germination

@ before germination itself
would mean that seeds
would be ready to germinate
faster than unprimed seeds
once they are sown (Elkheir
et al., 2016)

E A significant
difference between

shoot/root ratio in black
rice was found

Previous studies have also
shown that plants show
different reactions based
on different limitations in
the environment.

Root growth is favored
when there was a lack of
Nitrogen, Phosphorous, or
Sulfur (Ericsson T.1995).

)

Conclusion

There is no significant difference between
primed and unprimed seeds in germination
percentage

There is indeed a significant difference
between primed and unprimed seeds in
germination rate index.

The best priming agent for black rice is
mannitol.

Recommendations

Alonger data gathering period

A more controlled environment

Exploration of other priming agents and rice
varieties

References
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Work Unit 8

Elaine S. Geroche, Nico Angelo O. Sombiro, and Jeremy Lance P. Villegas

The effect of salt stress on growth parameters of Jryza sativa (rice) variety NSIC Rc 442

Gimmick Title: Solve Salt Crimes with Rice Detective

DepEd Learning Competencies: Describe the parts of different kinds of plants (S3LT-lle-f-8); state
the importance of plants to humans (S3LT-lle-f-9) and; describe ways of caring and proper
handling of plants (S3LT-lle-f-10)

Workshop Title: Rice and Shine
Target Skill: Proper handling and usage of Vernier Calipers in measuring various objects
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Salt Stress: Its effect on the germination parameters of
Oryza sativa (rice) variety NSIC Rc 442

Background Results & Discussion

Many studies have used NaCl solutions A one-way Analysis of Variance (ANOVA) at a 95% confidence interval (9' =
s ; 0.05) was performed to evaluate the means. This test was performed using

i s_lud_y salinity lolerance i _!he Statistical Packages for the Social Sciences (SPSS) version 23

+ salt = lower germination of Oryza sativa, but little :

&y

crop yield information exists regardir]g the eﬂect' of 80 mm /’H:
other salts on the germination of rice £ 7omm
seeds. 2 comm 8 .
S 50mm 4 hipes s
This research chose to study and compare the effects of three different Lo .z e NaCl
salts, NaCl, KCI, and CaCl, on the germination of rice seeds variety NSIC & e . —~KCl
Rc 442. i pe CaCl2
-
10 mm
Objecﬁve ™Y 4S/m 6 dS/m 8 ds/m Control
Salinity level
The aim of the study is to determine the effects of increasing salinity levels Figure 1. Trend analysis of mean lengths of shoots per salinity level
of sodium chloride (NaCl), potassium chloride (KCI), and calcium chloride
(CaCl,) on the germination parameters of Oryza sativa (rice) variety NSIC Ao x
Rc 442. 40 mm 4
w 35mm
? e ally: . g e
0 compare 0 measure - % ] @
100t 20 mm
1. Germination percentage, 1. Mean length and fresh E 15mm \m =
germination rate, and weight of roots and shoots E 10mm e 2 CaCl2
germination time 5mm
2. Leaf color of the 2. Fresh weight of roots m
seedlings after 10 days and shoots el e e S Con
i - Salinity level
Of rice seeds exposed to different types of salts (NaCl, KCI, and CaCl,) at iU Sperc anslysiieiiean Sha eiCHeo s pogsamyjove.
increasing salinity levels (control, 4 dS/m, 6 dS/m, and 8 dS/m) per set-up
after 10 days.
% § 0309
. oge =l ot
Significance of the study s 0
e Gl K --NaCl
The study aimed to discover the effect of salt stress and if which of the = o T ——KClI
salts causes more stress on the germination parameters of rice with 3 0109
. ; i x ; : 2 CaCl2
the greater aim to contribute in the expansion of knowledge in the field S o0se
of agriculture. 2 o
g 4 dS/m 6 dS/m 8dS/m Control
Methods Salnty el

Figure 3. Trend analysis of mean weights of shoots and roots per salinity level

For seeds under both NaCl and KCI treatment, there exists a trend wherein
increasing salinity levels results in a decrease in mean values of length
of roots and shoots, and mean fresh weight of roots and shoots.
However, this is not the case for CaCl,, wherein it achieved the highest mean
value of germination parameters at 6 dS/m, excluding the control treatment.
Seeds under the control treatment have the highest mean values of

-

Preparation of salt Measurement of germination parameters.
'solutions and set-ups parameters A

1) Conclusion
All treatments have a significant effect on the germination parameters of
3 Oryza sativa (rice) variety NSIC Rc 442. The trends showed that KCI had the
\ worst effect on the mean shoot and root lengths and fresh weights, while

. CaCl, showed the least significant effect on the same parameters.
.
Pre-germination and Germination for 10 days Data analysis Refefences

seed quality testing

Balkan A, Genctan T, Bilgin O, Ulukan H. 2015. Response of rice

3 (Oryza sativa L.) to salinity stress at germination and early
Recommendahons seedling stages. Pak J Agri Sci. 52(2): 453-459.

Ologundudu AF, Adelusi AA, Akinwale RO. 2014. Effect of salt stress on

1. More replications in order to reduce error in the processed germination and growth parameters of rice (Oryza sativa L.).

data. Not Sci Biol. 6(2): 237-243.
2. Conduct study in a field set-up rather than a laboratory set-up. Vibhuti, Shahi C, Bargali K, Bargali SS. 2015. Seed germination and
seedling growth parameters of rice (Oryza sativa) varieties as
3. Continue the study until yield to obtain conclusive results. affected by salt and water stress. Ind J Agri Sci. 85(1):

102-108.
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PHILRICE LCC

STUNT RICE GROWTH! <

Rice seeds were subjected to different salt solutions with
increasing concentrations during germination. All freatments
showed adverse effects on growth to varying degrees.
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So(l?: Stress: Its Effect on the

rowth Parameters of

DISCUSSION POINTS

GLYCOPHYTE

Ay type of plant that can only tolerats very low concentrations of salt

Oryza sativa (rice) variety WETHODS  mEsuTS  piscussion = GLYCOPHYTE
NSICR 44b RICE
i
==
—y | £ 20—

ABIOTIC STRESSES
S 2o

o =20
-0

= -
Salt stress
leads to
imbalance and
crop failure.

e . 21

KNOWLEDGE GAP

Many studies have used NeCl solutions to study salinity tolerance in the
germination of Cryza sativa [Otogunduu et al. 2014, Balkan et al. 2015, Mokhtar
et al. 2015}, but itile infarmation exists regarding the effect of other salts on the
germination of rice seeds.

M.OST Na,S0,
COMMON
SALTS :
FOUND IN o
IRRIGATION
WATER
(Provin and Pitt 2017)

MOST

COMMON
SALTS el
FOUND IN -
IRRIGATION ek
WATER

(Provin and Pitt 2017)

MAIN OBJECTIVE

-
SPECIFIC OBJECTIVES

Too small
{<5mm)

Discolored
Damaged

Moist (>12% MC)

Empty
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Significant difference
was found between
the Shoot Length,
Root Length, and
Mean Fresh Weight of
NSIC Rc-442 Oryza
sativa  seeds when
exposed to different
types of salts at &
ds/m salinity level.

Significant _difference

= e i mewm e Tl E iR W Eavaean,
the Sheot Length,
w0 mmem mwsowese semsnmre sosasaes Root Length, and
Mean Fresh Weight of

NSIC Rc-442 Oryza
sativa  seeds when
exposed to different
types of salts at 8
dS/m salinity level.

— memaTs
s
NON-STATISTICAL  STATISTICAL DATA o
DATA Clmibitios Parrentaon’ Significant  difference
Loy ¢ oo was found between
Maan Fresh Weight of Roots and Shoats the Shoot Length,
- Root Length, and
One-way ANOVA, Mean Fresh Weight of
NSIC  Rc-442  Onyza
‘fol‘lf:wedbyLeast sativa  seeds when
Difference menem Taweane me a0 exposed to different
Post-Hoc Test using types of salts at &
SPSS ver. 23 dS/m salinity level.
—— TS ——— T —— TS
NaCl Germination Rate KEY POINTS:
™ it st an a2 oy

ey

KOl Germiration Rate

CaCh Germination Rate

DiscUsSION

GERMINATION PARAMETERS

tsalinity level = | SL 6dS/m >8dS/m >4 dS/m

[Ranked i torms of shoot kength)

an increase in solute suction or accumulation of
toxic ions within the seedlings
{Ahmad et . 2000}

T AR Pevceniams Raie T
T s Tone uys
boim ——im ——dsm tem P
. _ Increasing salinity levels
Increasing salinity levels had no significant effect GERMINATED
decreased germination on the germination Main radicle should be at least
DErCentage. . e wnanson percentage, regardless of 2mm in height.
: : the type of salt.
Germination rate was SEEEAngIBE?IWTH
delayed. S Different  salts have
- greater inhibitory effects
Seeds under 4 dS/m = on root growth.
50% on the 2" day. - Rehman et 1 2001
Beceh Uneky 5 el o ot Lonath Shot Lonath P
50% on the 4" day.
Reduct.ion of  shoot Shoot growth of rice can
length lsI common among tolerate up to 4 ds/m
crop plants grown in T
NaCl & KCl cacle highly saline conditions. e
1salinity level = | RL 6 dS/m > 8 dS/m >4 dS/m Dehinty el 2008,
Reria v o gt
As salinity levels
increased, mean FW
decreased. Results are
supported by Balkan et
NaCl & Kcl Cacl, duction in physiological of water with al. 2015; Rahman et al.

2001; and Vibhuti et al.
2015.
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— oicUSSION [N — RN —
Different salts have different effects,
NaCl & KCI CacCl, The response of rice to different types of salt is depending on the type of salt used
1 salinity level = | FW 6 dS/m >8 dS/m >4 dS/m A Rel e N TR and its concentration.
arked iatrma of asn v weigh)
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Work Unit 9

Ceryl Grace B. Hembra, Rya Cessna B. Henderin, and Maureen Cosette G. Pareias

Formulation of liquid soap incorporated with Mangifera indica (mango) leaf extracts and
evaluation of its antibacterial activity against Staphylococcus spp.

Gimmick Title: Ball in the Hole
DepEd Learning Competency: Describe the effects of interactions among organisms in their
environment (S4LTIli-j-18)

Workshop Title: Let's talk about ME: Maceration Extract
Target Skill: Extraction process using maceration
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Formulation of a liquid soap incorporated with Mango (Mangi era in
extracts and evaluation of its antibacterial activity against Staphylococcus aureus

Background of the Study

This study aims to formulate a soap incorporated with M.

indica leaves extract and to test its antibacterial activity

against S. aureus.

Specifically, it aims to:

. To develop a liquid hand soap

2. To evaluate the quality of the formulated liquid hand
soap incorporated with M. indica leaves extract
through physicochemical parameters

Mangifera indica (Mango) leaves

« presence of phytochemicals such as tannins,
terpenoids, and

flavonoids

-

the potential reason of its antibacterial

activity against Staphylococcus aureus , a gram
positive bacteria that could cause skin infec-

tions. 3. To determine the zones of inhibition (mm)
4. To determine if there is a significant difference be-
Triclosan (Synthetic antibacterial agent) tween the zones of inhibition of the three formulated
. cl OH soaps.
. Commonly found in personal care prod-
ucts such as soaps O ST
P Significance of the Study
. Banned by the U.S. FDA
+ long-term exposure would lead to different h dy will h " I
health risks such as bacterial resistance and cl cl The study will promote the use of natural-
abnormal hormonal changes. base products and is also environment
friendly

Extraction Formulation Physicochemical Agar-Well Diffusion Data Analysis
y! e Y!
Oven dry Soap Base Triclosan Extract pH About 100 mg ml™ of the One-Way ANOVA
5 . test liquid soap was

Cold maceration 50g palm oil ~ Soap base Soap base Density R M ]

. N 2333gKOH  0.1mg Triclosan 1.25g extract P :
Filtration 258505 Foam Stability The plates were then

’ P . incubated at 37°C for 24h.

Rotary evaporator  ; sg parapen Free Caustic alkali s o

Distilled water

Results and Discussion

The soap base resulted to have a zone size close to the zone of the soap with the extract. This may be because
palm oil contains tannins and steroids and has a low antibacterial activity (2 mm inhibition zone) against S. aureus.
Since all three soaps have the same base materials, most of the values for the tests were similar, if not all three then
the two with Triclosan, and with mango extract. However, all three soaps did not pass the free caustic alkali test.

Table 1. Zones of inhibition (mm) Table 2. Free Caustic Alkali of formulated

Mean sD Initial reading (mL) | Final reading (mL) | Free caustic alkali (%)
Soap Base 0.60 0.14 Negative 20.00 19.50 0.03
Triclosan 1.40 0.20 Positive 20.00 19.20 0.05
Extract 0.87 0.06 Extract 20.00 19.10 0.06

| Conclusion | _v Recommendation
The formulated soap with M. /ndlica extract has antibacterial |

activity against S. aureus however it cannot be used as an
alternative for Triclosan.

Different oils should be used for future research and formulation
of the soaps. Varieties of oil with found antibacterial properties
could be used as a substitute for palm oil.
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Oral Presentation

B mniroduction INTRODUCTION

Formulation of liquid soap incorporated with Mangifera £ Methods

/ndica(Mango) leaf extract and evaluation of its
antibacterial activity against
Staphylococcus aureus

[E] Resultsand Discussion US FDA banne ontaining Tri

. nt due to reported abnormal hormonal
Q= Conclusion b S )
¥ of antibacterial

OVERVIEW

Recommendations
Hembra CG, Henderin, RC, Parefias MC.

INTRODUCTION

INTRODUCTION : General Objectives

INTRODUCTION : Specific Objectives

e To formulate a liquid hand soap and inco the
following antibacterial constituents: M. t and

To formulate a liquid soap with M. indica leaf extract and
to evaluate its antibacterial activ gainst S aureus.

he quality of the formulated liquid hand soaps

through physicochemical parameters: pH,
stability and f ustic 2

METHODS : Extraction

=

Powderization Maceration Rotary
Evaporation

INTRODUCTION : Specific Objec

e To determine antibacterial hibited by the
formulated soaps ag : sar well diffusion
method

e To determine if there is a si; between the
nhibitions of the
Soap

" Physicochemical  Antibacterial
Formulation

Test Test

Extraction

METHODS : Physicochemical Test

Heating Saponification Dilution Foam

Height ety

Isolation of r tion of Agar Well Diffusion
Standard Inoculum Method

Turbidity

RESULTS & DISCUSSION

1.pH. Foam s De nd F

METHODS : Data Analysis

One-Way ANOVA

with statistical significance set to 5%

RESULTS & DISCUSSION : Antibacterial Test

Tabl nhibition {mm) produced in the Ag Diffusion Method

0.6 + 1.,

RESULTS & DISCUSSION : Data Analysis RESULTS & DISCUSSION : Data Analysis

Table 3.

t:25mg/ da and Ramakrishna 2016)

teroids and has low antibacterial
better antibacterial etal 2018)

entration is smaller c
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RESULTS & DISCUSSION : Data Analysis CONCLUSION

RESULTS & DISCUSSION : Data Analysis

P-value The results suggest that the formulated soap with M. indica
ex as an alternative however it is not
0.0041 comparable to Triclosan.

NO SIGNIFICANT DIFFERENCE

Thank you for your attention!

AR

= s \

Work Unit 9
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Work Unit 10

Chloe Elesse S. Faciolan, Francis Harry Shone V. Leonora, and Leonard Vincent A. Majaducon

Organo-mineral composites from the shells of Crassostrea iredalei (slipper cupped
oyster), Perna viridis (green shell), and 7elescopium telescopium (horned snail) in the
removal of chromium (V1) from water

Gimmick Title: Labugay

DepEd Learning Competencies: Distinguish different contents of mixtures and separation
techniques (S6MT-I1d-f-2, S6MT-Ig-j-3) and; understand properties of matter and materials (S5MT-
la-b-1)

Workshop Title: Labugay
Target Skill: Use of pH paper and properties of acids and bases
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Organo-mineral composites fromthe shells of Gassastrea iredbled
(Slipper-QOupped Oyster), Aama virtdis(Green Shell), and Telecasaium
Telescapium(Hbmed Snail) inthe remediation of O (M) inwater

Chronium is a cytotoxic, g Investigate  the  remediating

PRACTICAL APPLICATIONS IN:

R rutagenic ha"l’y metal UM capacity of  organo-mineral Significance

present curerntly in our .

rivers at Levels beyond the cm'pogtg from the shells of

WHDand s sfelinits three species of mollusks, namely
i crbate wheh i Qassostrea  fredale (talaba),
abundant in mollusk shells are Fama  virids  (tahong), - and
espedially effective adsorberts in Telescopium telescapium
rerrwirghaavynntalsstﬂas (bagongon) in chromium M)
romum solution wastenater

Preparation of Stock Solution Absorbance reading using UV-Vis

Initial and final absorbance of
the untreated and treated
chromium solution was
measured using the UV-Vis at
350nm, the calibration curve
was then used to convert the
absorbance to concentration
which were then used to obtain
the chromium removed (in ppm)
and each treatment'’s adsorption

efficiency. Crushing of Shells Treatment Data Analysis
Table 1 Sunmary of adsorption efficiencies and chromium removed, and conrparison of
All of the treatments were able to remove initial andfinal pHat the end of batch runsisreported

chromium from the water. Bagongon
removed the most at 0.784+0.067 ppm, Treatment  Chromiumremoved (ppm)  AdsorptionHficiency (%) pHinitial — pHFinal
whereas talaba remediated the least at
0.279+0.183 ppm. The trend in the increase of Bagongon 0784+ 0067 9632 217

ey pH follows the trend of increasing
: adsorption efficiency. (Table 1) Tahong 0687+0292 8444 21 216

Upon One-way ANOVA, the results show a significant Talaba 0279+ 0183 3431 214
difference between treatments at the 95% confidence
interval with p=0.0483. The LSD post-hoc reveals that a
significant differences exist between bagongon and
talaba, and talaba ang bagongon.

The shells of Bagongon, Tahong, and Talaba vary in
adsorption efficiencies due to their respective organo-
mineral composites. The trend in the change in pH
closely follows the trend in adsorption efficiency.

The results are so because:

. ° e
[} ‘I
o o o
Variationsin organic
Surface adsorption Calcite and aragonite matter present
allows chromiumto polymorphs of affected surface
bind at the surface of calciumcarbonate adsorption, bagongon

Further studies on the:

the calcium carbonate. are presentin shells have the
The identity of the mollusk shells. These greatest organic
adsorbent affects the vary between contentamong the Composition of Theadsorption The equilibrium
extent of adsorption. species. three shells. the shells model Kinetics
I

aigChemeea 2005206 Son 27 065 0t L Meboure fusvaia Gao L 2013 Ramoataf i an bt fom Heahy Mot Sten UsiogOstr Sl st AanJ Cham. 255 65276540
(Moglsphal. o Agusn R Scen (. Prispines. iy Enion S M 34-51 Wi e Aoy, Were B 2012 Thefmetionan mineefionofmolusshl FonesinBoscece 1093-125

References: st

Damooeseno N Seaigsh 7. A W Ko y spsiumen
aean JCen, 94550656 St 6 Gl Jamoe Tenter. Fores B 204 Asesmen ftolo it e Figaes. it s

CAChim 212018 630-896.
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Headline Poster

s f‘”" - MOLLUSK SHELLS: A SOLUTION
T0 CHROMIUM CONTAMINATION?

A study performed by PSHS-WV students found that
mollusk shells are able to remove chromium from
water, these findings show that such adsorbents
could be used to treat wastewater that are among

the top pollutants in our rivers.

oL PAGWARAGWAG

COMMUNITY-BASED RESEARCH CONGRESS | 1 %
01.25.2020 | ROXAS CITY. CAPIZ 3
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Organo-rineral corpesites from the shells of
Qassostrea iredalel (Sipper Qupped Oysters), Fama
viridis (Green Shells), and Telescqium telescqpium
(Homed Snail) inthe renroval of O¢* fromwater

Faciolen. CE: Leanora, FHS: Majaducon. LY

. WATER REMEDIATION STUDIES ?

00000
Qo 48

Heavy Metals

0000e INTRODUCTION

11

found in Selected Fish marketed in Metro Manila,

Quantitative Analysis of Lead, Cadmium and Chromium
Philippines

103 e M ke 5 Ve A C b o

Batiano River, Philippines

P G5 St Lo D) Gl Fib B T, Mo 3. Tovbs
e . Fhes

—
Assessment of Heavy Metals in Sediments of Ioilo
P —

0000 INTRODUCTION @ I |

Cytotaxic, mutagenic, cardnogenic
(Salidum gt 2014)
Exceeds\WWH) FDAsafelinits

(Cabuga etal. 2017)

Sourced fromindustrial run-off
{liveira 2012: Bobade and Eshtiage 2015)

00000 INTRODUCTION @ Bl |

Calcium
Carbonate

CalcdumCarbonate

00000 INTRODUCTION @ Il |

DOfferent methods of
biomineralization

00000 INTRODUCTION @ Bl |

00000 INTRODUCTION @ Tl |
o -
studiesbetween
different species
00000 INTRODUCTION @ Tl |

Investigate the remediating capacity of organo-mineral
conposites fromthe shells of three different nnollusk species
namely Qassostres iredaler (Sipper-cupped Oydter), Avra
viricfs (Green Shells), and 7&lesogorium telescgpium (Homed

= - CRIECTVE

06000 INTRODUCTION @ Bl |

OVERVIEW
¢
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solutionsandshells
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I I Dataralysis
OVERMEW
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A0
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Tatel Gende ad
fined pHat the endf betchrreisreprted
Oroium Aot
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Plinds  0.687:0252 BALG 212 2 0.0483
Ttetescum 0.784:£0.067 9.632 an

© : OO0 RESULTS ¢ Il |




70 | Work Unit 10

ference

Sigsgey, &Y

' confidenceinterval withthe 0r** rerroved by

C iredale (talaba)

being significantly
differert fromithe cther treatrrents.

Results for 7 felescgpium (homed snail), ~
virichs (green shell), C /redblel (dlipper-cupped
oyster) generally align with the study of
Damokoesoen et al. (2016), de Astudillo et al.
(2002) and Gao (2013), respectively.

OOME) DISCUSSION @ Il |

BOMNERALIZATION
FORMSTHESHHLLS

(Marin. Roy. and Marie 2012)

DISCUSSION ¢ [l |

ORGAND-MINERAL
FORMBY

(Rahiman et al, 2007)

DO ) Discussion & Al |

O

OO0 Discussion & Il |

CALOTESARAGONTE

ARETHECACD, POLYMORRHSINGHRLLS
(Marin, Roy, and Marie 20i2]

S_RFACEADSORPTION

ISTHEMECHANSMOF REVEDIATION
{Shin, Kang, and Kim 2014, Gao et al 2015]

DISCUSSION ¢ [l |

ORGANCMATTER

OF ADSORPTION
{Damokoesmo et oL, 206 Wasrasnoragedra and Kumat 206)

DO DISCUSSIoN ¢ A |

Theshellsof 7 /elescoorum P vindisand
iredale/vary in adsorption effidendes with
T Telescopriumbeing the st effective due
to their regpective organo-mineral
conpesites

CONCLUSION ¢ Al |

Itis therefore recommended that:

Q K

Compasition of
the shells

The equilibrium
Kinatics.

The adsarptian
madel

RECOMMENDATIONS ¢ il |

REFERENCES @ Bl |
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Work Unit 11

Gideon Benedict F. Bendicion, Aaron Philip C. Dael, and Sophia Karina S. Genterola

Potential antifeedant bioactivity of Anethum graveolens (dill) essential oil against
Cochlochila bullita (lace bugs) on Jeimum kilimandscharicum (sweet basil)

Gimmick Title: The Battle for Basil

DepEd Learning Competencies: State the importance of plants to humans (S3LT-lle-f-9); recognize
that there is a need to protect and conserve the environment (S3LT-1li-j16) and; describe certain
types of harmful interactions among living things (S4LTIli-j-16)

Workshop Title: The Art of the Lace Bug
Target Skill: Proper handling of lace bugs
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Potential Antifeedant Bioactivity of Anethum Graveolens (Dill) Essential Oil

Objectives Significance
O f tho study

1 ASA o vt o g s G- AP e et teim

O g O Sl cnrdon of Bt i a0 O s ey

R

Tvsvmanmyg € Dare i o vgnlasat EMmrace
L e L

Lo an (ol rvep g One iy ANCAN

Doto Gathering &

Collection & Reoring Dilution of Dill Antifeedant Assay e

Discussion
‘The statistical analysis A recent study (Rumar ¢t al,

2017) revealed that kasang od

showed that all and neem ol were not

o s . effective in reducing the e
treatments, except the b on b o

100ppm treatment, had to synthetic pesticides

prophenophos, imnidaclopeid,

difference in the mean
between each other and
with the control groups.

and! makthion, Anethum
graveciens cssential oll may
not be effective agains
Cerain inscts

Another previous study

(Lindgren ot al. 1996)

showed that limsonene
posyesses weak to moderate
toxbcity to various insects such

MEAN # OF TRASS SFOTS

There was

- as Hylobius obietis (pance weevil),
no significant T e RN @AY KEMY eete Ol Additionally, ancther study
n roan) Cons  Coes (Alfaro et al. 1980) showed that

antircedant bl“cuv‘t mm :’_n\' limonene Conceniralions

o‘mn‘-‘l tx:(“-ccn stimulated feed ing for
Pissodos strodi (spruce weevil) when at Jow concentrations.
the four treatments and the control groups, Anethum graveolons exsential ot contains Husoncoe and

may have promoted feeding in the 100ppm treatment

Conclusion

AU OF I
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Bendicion, Dael and
Genterola’s study
showed that Dill

essential oil showed

no significant
itifeedant bioactivity

against lace bugs
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Work Unit 11

Potential Antifeedant Bioactivity Of the Essential Oil Of
Anethum graveolens (Dill) essential oil Against

Cochlochila bullita (Lace Bugs) On
Ocimum kilimandscharicum (Basil)

AGENDA

© &

NTROBUGTION s s
)
; E ‘@.

Dicussion concwuson RECCMMENDATIONS

INTRODUCTION

Basil's different plant parts
ach have different uses and bensfits
and is very important for the
agricultural industry.

(Sathe et al. 2014)

Anethum graveolens (Dill)

Rewsons why we decided to
uze this plant's eszential ol

- Efecive maecscse agaret sher
nsacts (Bate o 4 2012)

OBJECTIVES

General Objective

This study alms to detarmsine the potantial
antifeedant bioaciivity of essential oil of Anefhum
graveolens (dilly against Cochlochila bultita (lace

bug) on Ocimum kifmandscharicum (basil).

OBJECTIVES

Specific Objectives

« To assess te anfileedant icactivity of e essentai oil
of Anethum graveoiens on Cochlochilla bullta by

‘counting the total number of trass spots on the leaves
per reatment.

* To atermin I there ks a signiicant diferance in
anbdeedant bicactivity amang the beatments ar
negave control group using One-Way ANOVA

METHODS

METHODS

o Collection and Rearing of Lace Bugs

o Dilution of essential of
e Antifeedant assay

o Data Gathering & Statistical Analysis

e = 2
LY el

Thsea weves T pa Setup o the atrosaet assay

5% G

RESULTS

RESULTS and ANALYSIS

Number of Frass Spots

Using One-way ANOVA on tha stafistical appiication
|BM SPSS Statistics 23, all treatments, except the
100 ppm treatment, showed no significant
difference in the mean number of frass spots
between each athar and with the control groups.

RESULTS and ANALYSIS

Antifeedant Bioactivity

The results of Fisher's protected LSD test, using
number of frass spots per treatment, showed there
was no significant antifeedant biactivity
observed, between the four freatmants and tha
contral groups.

o Data Gathering and Statistical Analysis




16 | Work Unit 11

j_

[A—

e T ——

DISCUSSION

DISCUSSION

The resulls of the study showed that treatments with
200 ppm, 400 ppe. and 800 ppm concentrations of

showed
difference with that of the negative control group.

This was analyzed from the number of frass spots.
observed on the 200 ppm, 400 ppm, and 800 ppm
treatments.

DISCUSSION

Meanwhile, the 100 ppm treatment concentration
was racorded to have had a significantly higher
number of frass spots as compared to the
negative control group. However, this Indicated
that more feeding occurred in the 100 ppm
treatment.

DISCUSSION

‘The rasult of this study is in The study revealed that
conjuncion with a siudy karan] oil and neem oil used
conducted by Kumar et al. in the experimant were
(2017), which investigated | | least effective in reducing
the bio-efficacy of plant the lace bug population in
essential oils and comparison to the synthetic
insecticides against pesticides prophencphos,
Cachlochila bulita on imidacloprid, and malathion,
Ocimum basiicun.

DISCUSSION

P y with 2 previous
200 ppen, 400 ppm, £00 ppm) used ‘study by Sakhanokno et al.
y (@013)
4 ainst
and the
5o for this.
study were lower compared to
ntrations used

| e TG

DISCUSSION

(Concentrations of -
The major cysotonie | [ fourd in plants or arsicial

Limonene concentaions

Anattum graveolens’ can positively or Planoiies st
ncludes carvona, || negativaly influence the (| JECCT mnnm::
374 | [ to0d consumption of e boimidrtis
Emonene. fiMerent types of insecs. .

(Fatope et al. 2008) || (ibrahien et al. 2001) (Altaro et . 1980}

DISCUSSION

The significantly higher feeding observed in 100
Ppm treatment, compared 1o the other treatments.
with higher concentrations, may be attributed to

‘each treatment’s concentration of limonene
content of the Anethum graveolens essential oil,
on which case 100 ppm had the lowest
concentration.

DISCUSSION

t:should be taken into account that when studying

the potential antifeedant bioactivity of Anethum
graveolens’ essential oil against Cochlochila
bullita the aforementioned factors must be noted

in order to determine whether o not these

parameters will be able to produce a different result

that exhibits a significant antifeedant bioactivity
against Cochlochila bulta.

CONCLUSION

This study was able to determine that there is no.
antifeedant bioactivity in the essential oil of
2

According 10 a previous study (Sakhanokho et al
013, higher concentrations are needed in order to
have significant insecticidal activity lace bugs.

CONCLUSION

s stated from a previous study (Alfaro et al. 1980).
low concentrations of limonene actually
[

stimulated feeding for insect pests, such as
Pissodes strobi. The significant feeding observed in
the 100 ppm treatments may be attributed to the
ow

of the
to the other treatments.

RECOMMENDATIONS

RECOMMENDATIONS

Future researchers must be able 1o:
o Increase e amount of concentraion of Ansthum
@avaclans essentialoilpar freatment that will be used.

 Take into account how 1o culture Cochiochia builta 50 35
o preperly take into consideration the life stage and
age of the lace bugs o be sublected lo
expermentation.

RECOMMENDATIONS

* Ta increase the number ol replicates 1 in order to increase
e procision of measursENts ouing d5ta SO,

o To maMmtain the temperature inskie e laberatoey a1 an
iemporaiure range for lace bug deveicpment, which s
18°C-33 °C [ st & 201K

& To take into account the age of the basil plants that wil be
uliized during e bicasaay st

REFERENCES

THANK YOU FOR
LISTENING!

PAGWARAGWAG
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Work Unit 14

Sam Daniel T. Venturina, Josh Zavion A. Comuelo, and Wayne Rocq A. Samaniego

The utilization of methanolic Bixa arellana (Annatto) seed extract as substitute for
safranin in Gram staining

Gimmick Title: Will It Color?
DepEd Learning Competency: Identify beneficial and harmful microorganisms (S7LT-1If-6)

Workshop Title: Instagramsmear
Target Skill: Proper procedure in smearing
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The use of Bixa orellana (Annatto) extracts as a substitute for
safranin in Gram Staining

Background

Gram staining is a technique used to
differentiate two groups of bacteria based on
their cell walls. Currently, stains that are made

from synthetic components are used.

However, current studies gravitate towards
the use of natural dyes instead of their
synthetic counterparts

Bixa orellana Safranin

Bixa orellana, commonly known as Annatto, is a
dye yielding plant could be used as a natural
alternative for synthetic stains like Safranin.

Results and Discussion

The Bixa orellana
extract was found
to be acidic at

5.92

The Bixa orellana extract was also
unable tostain the bacteria.

This may be due to the factthat pH
plays a role in the binding of the stain
to the bacteria.

H ©F

As bacterial cells are acidic, basic stains
can bind with them easier.

Significance

This study can help provide information on the possibility of plant dyes
as alternative to the commercially used synthetic dyes in Gram
Staining.

Objectives

This study aims to investigate the use of Bixa orellana extracts as a
substitute for safranin in Gram staining.

Specifically, this study aims:

To measure and compare the pH of the stock solutions of both Bixa
orellana and safranin

To compare the UV-Spectra of pure bixin and the bixin extract.

To compare the (a) solubility, (b) pH and (c) color spectra of the
reconstituted Bixa orellana solutions:

To compare the staining capabilities of both Bixa orellana and safranin.

Staining

Conclusion and
Recommendations

The Bixa orellana extract cannot be a substitute
for safranin in Gram Staining.

The replication of this research with more focus
on the pH of stains is recommended. More
configurations is also recommended to better
understand the relationship between pH and
staining ability.

References

Giridhar P, Akshatha V. and Parimalan R. 2014. Review on Annatto
Dye Extraction, Analysis and Processing — A Food Technology
Perspective. Journal Science Research and Reports 3(2): 327-
348.

Ochei, J. and Kolhatkar, J. (2005). Medical Laboratory Science
Theory and Practice 3rd reprint Pp 441.
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The utilization of Methanolic Bixa orellana
(Annatto) extracts as a substitute for safranin
in Gram Staining

Work Unit 14

Introduction

Objectives

Table of Contents Methods

Results & Discussion
Conclusion

Recommendations

Objectives

HE. )
At present, t
vast diversity of natural res @ .
mate pharma heir synthetic Specifically, this s

unterparts (Tripal Ra—— ' y :

Bixa orellana Safranin ' o
(Annatto) ' ' i /

Methods Methods (2/5) Methods (3/5)

Methods (a/5)

Methods

e,

The pH of the dye may alter staining
effectiveness since the nature and degree of the
charge on cell component changes with pH.

Prescott et al. (1999)

e reconstituted extract Smearing of samples Staining of samples
_ Results
Methanolic 592
Extract
Safranin 7.44
e Bixa orellana extracts were not able to stain the bacteria
Discussion Conclusion

As staining showed negative results, the methanolic

arellana seeds cannot be a substitute for safranin
Gi

Recommendations

PH

Different Solvents

More focus on pH
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Work Unit 15

Luke Daniel G. Socrates, Mary Jane O. Tang, and Seth William C. Tionko

Optimization of reaction parameters for the synthesis of silver nanoparticles using
ascorbic acid and trisodium citrate

Gimmick Title: Perfect Combination
DepEd Learning Competency: Describe the components of a scientific investigation (S7MT-la-1)

Workshop Title: Perfect Combination
Target Skill: Calculating molarity
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Optimization of reaction parameters for the synthesis of
silver nanoparticles using ascorbic acid and trisodium citrate

BACKGROUND SIGNIFICANCE

) ) Optimal conditions may be used to efficiently
Silver nanoparticles (AgNPs) are

Ago | structures with dimensions under 100 nm. synthesize AgNPs for bulk production in the

These are used in the fields of medicine, future.
electronics, and others. [1]

5 AgNPs can be synthesized using the : O BJ ECTIVES

0. 2 2 = .

E ‘ gg;nnti"?;tgglifa;eci?&?g322ﬁgppmg To optimize the reaction parameters in the
trisodium citrate respectively [2]. Synth?5|5 of AgNPs through RSM
Optimization of reaction parameters was SpeC|f|ca|Iy: : 7 g
done through Response Surface 1) To determine the optimal conditions

D Methodology which measures the 2) To compare the theoretical yleld to the

——y synergistic and antagonistic effect of each actual yield
variable to the overall response [3]. ~ of AgNPs

\ /i
i
P | § ok
= ;
.(
& Aﬁ e N2
Synthesis of AgNPs  Altering of Parameters UV- vis Analysis Statistical Analysis  Optimized Synthesis

R ES U LTS AN D D I SC U SS | O N UV-vis spectra of the sample showed

that the peak wavelength is 404 nm
confirming the formation of silver
nanoparticles. (Figure1)

Yield = 0.541143 + 0.1853A + 0.2117B +

2.2756C + 0.44475AC + 1.57966C2

The equation representing the system

was established. 'A' stands for initial pH,

'B' for digestion time, and 'C' for AQNOs

concentration. It can be observed that

AgNO3z had the most effect on the yield

of AgNPs and had a synergistic effect

) Initial pH with initial pH. The theoretical yield

o an an an o heNOyconcentiation ihtained from Figure 2 is 5.238 while the

Hmanes Figure 2 30 interaction plot of AaNPs viela,  2CtUal yield from the experiment was

Figure 1. Absorbance spectra of AgNP sample initial pH, and AGNO3 concentration 4.298. AngS yleld had a 17.95% error.

CONCLUSION RECOMMENDATIONS

Optimal conditions were found out to be at Further investigation of effects of other parameters
pH = 8, digestion time = 4.5 minutes, AQNO- such as stirring speed, heating temperature, and
concentration = 0.015 M. AgNO5 had the most reductant and stabilizer concentration, thus a six-level
effect on yield of AQNPs and had a synergistic =~ [2ctorialdesign.

effect with pH. Actual yield was determined to The use of two-neck round-bottom flask as a reaction

be 4.298 area units. vessel for the synthesis of AGNPs.

Absorbance
Yield
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Three scholars from
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process parameters of
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nanoparticles using
ascorbic acid and trisodium
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OVERVIEW OVERVIEW

OPTIMIZATION OF REACTION
PARAMETERS FOR THE SYNTHESIS
OF SILVER NANOPARTICLES USING O——9©
ASCORBIC ACID AND TRISODIUM
CITRATE

INTRODUCTION
AND OBJECTIVES

OVERVIEW OVERVIEW

METHODS

RESULTS AND
DISCUSSION

AgNPs

AGNPS SYNTHESIS AGNPS SYNTHESIS

A?Out 100 nm R NITRATE

Electronics, Medicine, and
Catalysis Research

LIZER

nd mathematical

OBJECTIVES

SAMPLE PREPARATION

ASCORBIC
ACID

SYNTHESIS OF AGNPS ANALYSIS OF AGNPS

Addition of

Stirring of solution
SYNTHESIS PARAMETERS

UV-VISIBLE SPECTROPHOTOMER

DETERMINATION OF SECOND ORDER
POLYNOMIAL EQUATION

RESULTS AND
DISCUSSION

+ MEANS SYNERGISTIC
- MEANS ANTAGONISTIC
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DETERMINATION OF OPTIMAL CONDITIONS IN
SYNTHESIS OF AGNPS

h 17.95% error.
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ATOMIC FORCE MICROSCOPY

AFM RESULTS

CONCLUSION RECOMMENDATIONS
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Work Unit 17

Christian Dale P. Celestial, Bassy Leiah V. Ibarreta, and Ruth SP G. Tiron

Determining the maximum number of transaction records that the Apriori algorithm can
scan in 90 seconds

Gimmick Title: Feed Me: The EatVentures of Apriori Bot
DepEd Learning Competency: Employ the use of mobile devices to access information,
communicate with others, and solve problems in daily life (LS6DL-DD-PSELE/AE/LS/AE-5)

Workshop Title: Prava: 101 in Slaying Computer Science
Target Skill: Basic Java programming
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Determining the maximum number of transaction records
that the Apriori algorithm can processin a tolerable
amount of time

[BACKGROUNDIORTHEISTIUDY, OBYECHTIVES]
To determine the size of the database which the classic Apriori
Tho Apriori Algorithm algorithm can process accurately within 90 seconds, given that
the complexity of the database and the hardware used are
constant
Qy 2?) Specific
easy and simple to IEKQS alongtimein 1. To determine Apriori's scanning time and accuracy
use scanninglarge databases 2. To determine the maximum number of transaction records

that the algorithm can process with a percent error of 0%

There is no definite value as to the maximum number
of transaction records that the algorithm can scan in

a tolerable amount of time. ETH@D‘S
@ tolerable amount of time = 90 seconds
(Antonides et al, 2015) o e o o
Acquisitionof  Initially scanned Two hundred Percentage
S‘lG N IAN eE @F m@ m@v grocery 500 records transaction prediction error
database and . 200) records was computed
This study could be used as a basis for comparisonto modificationof  Repeated thrice ( rep)emed‘y using actual
researchers who aim to study and improve the Apriori Java source . added until and outputted
algorithm in the future. code Computed scanning time = frequency
average 90 seconds

scanning time

RESULTISISYDISCUSSION

The results show that the classic Apriori algorithm can scan 1,310 transactions in less than 90 seconds. The
algorithm’s scanning time in this period was 82.52 seconds. Several factors could have affected the results of the
study such as the hardware and minimum support used in the testing process.

The percentage prediction error throughout the whole process was 0%. The accuracy was 100% throughout the
whole process, meaning the modifications made were effective.

[ ]
& 180 T 0 - 0.0061x
- < y = 0.0248¢
5 [ ] 5 210
g 150 i
- P £ 180
@ o
E 120 '_E 150
E
2 90 L4 2 120
T 1.310 Transaction Records § 82 52 seconds E
& § 9
g 0 b ,§
- o 60
o . o
g % £ 30
g 2
2z o ° < 0
500 700 300 1100 1300 1500 500 700 900 1100 1300 1500
No. of Transaction Records LJ No. of Transaction Records
Figure 1. The average scanning time of the algorithm in each trial for each ® Figure 2. Trendline of the average scanning time of the algorithm and the
set of transaction records. corresponding number of transaction records.
[ ]
ICONCLUSION ° RECONMMENDATIONS]
The Apriori algorithm can scan 1,310 transactions in ° The study may be performed with other hardware and
under 90 seconds, with 100% accuracy. with other programming languages
[ ]
REFERENCES

+ Antonides G, Verhoef PC, van Aalst M. 2002. Consumer perception and evaluation of wailing time: A field experiment. J Consum Psychol. 12(3): 193-202
+ Najadat HM, Al-Maclegi M, Arkok B. 2013, An improved Apriori algorithm for associationrules. Int Res.J Comput Sci Appl. 1(1): 1
+ Sahu A, Dhakar M, Rani P. 2015. Comparative analysis of Apriori algorithm based on associationrule. Int J Comp Sci Comm. 6(2):18-21



Headline Poster

Pagwaragwag 2020 Final Report | 91

APRIORI ALGORITHM
SCANNED 1,310
TRANSACTION RECORDS

—

To aid the improvement of the
Apriori algorithm, the PSHS scholars
determined the maximum number of

transaction records that the
algorithm can scan within tolerable
waiting time of 90 seconds
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Work Unit 20

Katrina Bianca T. Bandiola, Joshua James Angelo Y. Galotera, and Jenn Christel C. Sampiano

Column adsorption of cadmium (I1) and lead (lI) using rice husks and mango peels

Gimmick Title: Catch MEtals If You Can

DepEd Learning Competencies: Identify things that can make objects move such as people, water,
wind, magnets (adsorption) (S3FE-lllc-d-2) and; describe the appearance and uses uniform and
non-uniform mixtures (S6MT-lac-1)

Workshop Title: Power Column
Target Skill: Column packing and adsorption
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Column adsorption of cadmium and
lead using rice husks and mango peels

BACKGROUND 4 SIGNIFICANCE

@ This study can determine whether a multi-adsorbent
column has a higher removal efficiency than

levels in wastewaters due to industrialization. N

single-adsorbent columns.
These heavy metals are toxic contaminants that 0
can cause diseases and environmental damage.

OBJECTIVE

Cadmium and lead are exceeding the standard

Rice husks and mango peels are adsorbents with the . N -
To determine the adsorption efficiency of a

potential to remove cadmium and lead in water. .

However, they have only been tested individually. multi-adsorbent column composed of rice husk
and mango peel waste adsorbents and compare it
to the efficiency of columns individually composed
of rice husk and mango peel waste

Combining adsorbents in a column setup may increase
the removal efficiency for multiple heavy metals
in water.

METHODS 4 RESULTS & DISCUSSION

The setup with the highest percent adsorption for lead removal was
the rice husk column at 94.66% while for cadmium removal it was the
mango peel column at 80.66%. The combination setup had the lowest
adsorption efficiency for both metals. The lower adsorption efficiency of the
combination setup can be attributed to the reduction of adsorbent mass in
order to control the variation of the bed height for all columns.

Preparation of

e —. Column Packing Adsorption Efficiencies (%) of the Column Setups
o
e % 100 ‘—*\ #lead ®Cadmivm
; i 20 — | * ‘
A . 80
& 1 70
) B y 60
Preparation of Collection of 20
Heavy Metal Solution Effluents 40
- g 30
5 20
10
B} 0
R e Rice Husks Mango Peels Combination

* denotes that the p > 0.05, thus there is a significant difference between

Heavy Metal Analysis Statistical Analysis
the means of the setup

CONCLUSION z RECOMMENDATIONS

Single adsorbent columns achieved the higher * Manipulate the adsorbent-mass ratio and particle size
adsorption efficiencies. * Address the case of colored effluents
* Perform surface characterization on adsorbents

Combination setup had the lowest adsorption efficiency * Implement breakthrough curves to understand
but was considered to address multiple heavy metals. adsorption kinetics
00 0000000000 OCO0R0OROORRPRORROOROPORORCOCOCORORPOROOCORORPOCORNORONOOROROERNOIOPOROROPOPOROPOROROCOROSERPNOROPOTOROTCY
References:
Igbal, M., Asma, S, & Saeed, I. Z. (2009). FTIR spectrophotometry, kinetics and adsorption isotherms modeling, ion exchange, and EDX analysis for understanding the mechanism of Cd2 and Pb2 removal by mango peel waste. Journal of Hazardous Materials, 164(1), 161171

hitpss//doiiorg/ 10,1016 /jihazmat,2008.07.141,
Navaretne, A, Nemal P, & Thanja, K. (2013). Removal of heavy metal ions using rice husk and brick elay as adsorbents-dynamic conditions. Internafional Journal of Earth Seiences and Engineering, 6(4), 807811
Prabha, R. T, & Udayashankara, T. H. (2014). Removal of heavy metal from synthetic westewater using rice husk and groundnut shell as cdsorbents. IOSR Joumal of Environmental Seience, Toxicology and Food Technology, B(7), 26-34. hitps:/ /dloi.org /10.9790/2402-08722634,
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Heavy Metal Filter
Made From
Agricultural Wastes

PSHS-WYV researchers used the
column adsorption method to
determine the best adsorbent in
the removal of cadmium and lead
from water among rice husks,
mango peels, and the combination
of the two.

i

COMMUNITY-BASED RESEARCH CONGRESS
01.25.2020 | ROXAS CITY. CAPIZ



98 | Work Unit 20

Oral Presentation

COLUMN ADSORPTION OF N
Backgrour
CADMIUM AND LEAD USING & Rationale Results Conclusion
RICE HUSK AND MANGO PEEL g
WASTE *
Bandiola KB L Aee o
Galotera JJA s
Sampiano JC o Lead
see mheee

Adsorption Adsorbents
e @
e Heavy metal

/  ions Agricultural wastes
serve as
alternative adsorbents +
e Chamanat ) Mango Peels Rice Husk
hoeee EEIEImEL @) woeee woeee

Methodology
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Beavy netal To determine the adsorption efficiency
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different adsorbents for the removal of
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Work Unit 21

Harvey C. Loquias and Reigen R. Placido

Antibacterial activity of copper-chitosan complexes against zoonotic Vibrio
parahaemolyticus

Gimmick Title: Copper Hoppers

DepEd Learning Competencies: Describe different objects based on their characteristics (e.g.
Shape, Weight, Volume, Ease of flow) (S4MTIg-h-6) and; infer how friction and gravity affect
movements of different objects (S4ESIVc-3)

Workshop Title: Lab ka ba?: Aseptic Technique
Target Skill: Aseptic technique
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Antibacterial activity of copper-chitosan
complexes against zoonotic
Vibrio parahaemolyticus

BACKGROUND SIGNIFICANCE

" T - This study can provide information on the
?\. e Vibrio Parahaemolyticus ptibility of zoonotic microorganisms against
- « A gram-negative, zoonetic bacterium metal-polymer complexes.
« To be monitored according to The Philippine
Antimicrobial Resistance Surveillance Plan for the OBJECTIVES

Animal Health Sector (2018-2020).
Causes diseases in humans and in aquaculture
> organisms

General Objective

- The study aims to assess the antibacterial activity of
. researcher-synthesized Cu-Ch complexes against
Copper (Cun Copper-Chitosan zoonotic V. parahaemolyticus and characterize them in
(Cu-Ch) ComPlexes terms of spectrophotometry and morphology.
> - o (o

Used to synthesize nanoparticles and complexes
Cost-efficient metal with numerous reports of y
antimicrobial activity; but o W e
Rapidly oxidizes, leading to decreased activity £

Specific Objectives
Assess the antibacterial activity of Cu-Ch complexes

S W e e

6
== = P .

= against V. parahaemolyticus via disk diffusion assay
Chitosan (Ch) = = < - Characterize the Cu-Ch complexes in terms of
Possible treatment Ultraviolet-Visible and FTIR Spectra, and morphology
» Polymer found in crustacean exoskeletons against zoonotic and * for the complexes with the highest activi

Determine the viability of the syntﬁesized complexes as

- ith 5
Used in tandem with copper as a chelating agent nanoparticles based on criteria from previous literature

L : o resistant organisms and
to prevent oxidation and increase activity

biofilms.

METHODS

CHEMICAL SYNTHE: ASSAY CHARACTERIZATION

ZONES OF INHIBITION

A

REFLUX DRY AND COLLECT DISK DIFFUSION ASSAY SPECTRA ANALYSIS

ESULTS AND DISCUSSION

Table 1. Summary of results for antibacterial activity and complex formation,

Antibacterial Activity

Treat " Activity vs. V. parahaemolyticus (Zone of Complex Nanoparticle
reatmen inhibition in mm) formation formation The complexes (0.1 wt%, 0.2 wt%, 05 wt% Ch content) and the
Ciprofioxacin (+ Susceptible (30 mm - N pure chitosan solution (50% w/v) did not exhibit
& i o ( ) bacterial inhibition at 6mm diameter zones of
Distilled Water (-) Resistant (6 mm) - - inhibition.
Pure Chitosan Resistant (6 mm) - - + Non-activity can be linked to the structure of the
0.1 wt% Ch content Resistant (6 mm) Present None cc!m[.:blexes as well as. to the defensermechamsm of
Vibrie parahaemolyticus that allows it to recover from
0.2 wt% Ch content Resistant (6 mm) Present None copper-induced stress.
0.5 wt% Ch content Resistant (6 mm) Present None
~___——— - — PureChitosan .
T = 0.1 wt% Chit
— 0.2 it Chitoean UV-VIS Spectra 1.8 = 0.1 Wtk chitosan
— 0.5 wit% Chitosan . === 0.2 wt¥ chitosan
- * No peak can be observed in the 500- 1.6 = 0.5 wt¥ chitosan
£ 600nm range, thus the complexes are 1.4
] not identified to be nanoparticles. g 1.2
€ 2.
] e - . £
£ — — FTIR Spectra !
£ ' <08
€ * Peaks and blueshifts indicate the 0.6
e — - - — — formation of Cu-Ch complexes. 0.4 ——
No was 0.2| S— e
conducted due to the lack of antibacterial 0
: " Wavenumbersiiem) © T " activity by the Cu-Ch 300 350 400 450 500 550 600 650 700

Wavelength [nm]

RECOMMENDATIONS

Further tests may consider other compounds exhibiting different modes of
action compared to copper-chitosan complexes.

Determine activity of the complexes at other concentrations and in direct
mum Inhibitory Concentration.
Comparison of antibacterial activity between copper-chitosan complexes and
copper-chitosan nanoparticles

Copper-chitosan complexes synthesized using the
chemical method adapted from Usman et al. (2012,
2013) exhibit no antibacterial activity against zoonotic contact with the test organism using Mi
Vibrio parahaemolyticus.

REFERENCES
Gordon AS, Howell LD, Harwood V. 194, Responses of diverse heterotrophic bacteria to elevated copper concentrations. Can J Micrabiol. 40{5): 408-411.
Mallick K, Witcomb M), Scurrell MS. 2006. In situ synthesis of copper nanoparticles and poly (o-toluidine): a metal-polymer composite material, Eur Polym 1. 42(3): 670-675.
Mekahlia S, Bouzid B. 2009. Chitosan-Copper (Il) complex as antibacterial agent: synthesis, ion and coordi bond-activity study. Physcs Proc. 2(3): 1045-1053.
Usman MS, Ibrahim NA, Shameli K, Zainuddin N, and Yunus WM. 2012. Copper nanoparticles mediated by chitosan: synthesis and characterization via chemical methods. Molecules. 2012(17): 14928-14936.
Usman MS, El Zowalaty ME, Shameli K, Zainuddin N, Salama M, Ibrahim NA. 2013. Synthesis, characterization, and antimicrobial properties of copper nanoparticles. Int J Nanomed. 2013(8):4467-4479.
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Headline Poster

Zoonotic bacteria

resistant to novel
antibacterial treatment

Loquias and Placido find novel
copper-chitosan complexes
ineffective as antibacterial
treatment against disease-
causing Vibrio

parahaemolyticus.
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Antibacterial activity of
copper-chitosan complexes
against zoonotic
Vibrio parahaemolyticus

WORK UNIT 21

Antibacterial activity of
copper-chitosan complexes
against zoonotic
Vibrio parahaemolyticus

BACKGROUND OF THE STUDY

OBJECTIVES OF THE STUDY

METHODS

PRESENTATION
OUTLINE

RESULTS AND DISCUSSION
CONCLUSION

RECOMMENDATIONS

genes across a variety of bacterial species.

‘production, agriculturs and food technology.”

Metal Nanoparticles

“First and only metal with antimicrobial properties.

by the Amarican Environmental Protection Agency

(EPA) (Lomirs ot al. 2013; Mahmoodi ot al. 2018)

However...

“Copper easily oxidizes

the surface, resulting to a marked decrease inits
s (i ot al. 2014)

NOVEL ANTIMICROBIALS.

Polymer darived from chitin.
“Chitin is found in: erustacean exoskeletons
and fungi cell walls

Has been used in tandem
with metal nanop:
chelating agent to ret

and complexes as s

Copper  Chitosan d oxidation and

2004; Al-Dhabaan et al. 2017).

Copper.
Copper-Chitosan
Complexes

Cu-Chitosan Nanocomploxes
“Exhibit higher antibacterial activity compared
to Doxycycline (Qi st al. 2004; Du ot al. 2009)

Have possible appli s
for treatment of zoenatic organisms.
Copper-Chitosan

Complexes

TEST ORGANISM

ZOONOTIC ORGANISM

t species of the Philippine AMR Surveillance
Plan for the Animal Health Sector (2018-2020)
“Associated with human cases of gastroenteritis
AQUACULTURE
“Causes diseases in squaculturs organisms such as
‘shrimp (Alapide-Tendencia & Dureza 1997; Joshi ot
a1.2014) and abslone (Liu et . 2000).

Although there are a number of studies
fof Cu-Ch nanocomplexes LEEETLITY
Lldsusceptibility studies have been |
Vibrio parahaemolyticusy

«... as far as can be ascertained no research
has yet been performed to test the
antibacterial activity of copper-chitosan

complexes against V. parahaemolyticus.

The study aims to assess
| activity of

‘against zoonotic Vibrio parahaemolyticus
using disk diffusion assay...

nd characterize them in
terms of Ultraviolet-Visible
Spectra (Surface Plasmon

absorbance spectra, and morphology for
the complexes exhibiting the highest
antimicrobial activity.

SPECIFIC
OBJECTIVES

20d copper-chitasan
complexes in terms of

bt
toial activityl:

SPECIFIC
OBJECTIVES

petydispersnd = ngglomarnt
‘sutlinad by Uaman ot sl (2012, 2013)

LIMITATIONS

‘The scspe of the study included anly the measurement of the L]
fand UV-VIS spect-al L BELL

of their antibactarial activity ag

of the comploxas.

MATERIALS

e S, G480, SO  Capper 1) ks Persbrdnts
| “HEOON b bt
B0 Auce Akl
Bl e i
50, Sk it
Mo S b
1CHD-hamen.

METHODS

CHEMICAL SYNTHESIS

METHODS

CHEMICAL SYNTHESIS
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METHODS METHODS
n

CHARACTERIZATION

The tested compounds were not subjected to

‘antibacterial activity against the test arganism.

RESULTS AND DISCUSSION u RESULTS AND DISCUSSION |

CHEMICAL SYNTHESIS ANTIBACTERIAL ACTIVITY CHARACTERIZATION CHEMICAL SYNTHESIS ANTIBACTERIAL ACTIVITY CHARACTERIZATION

CHEMICAL SYNTHESIS ANTIBACTERIAL ACTIVITY CHARACTERIZATION

01wt%Ch  02w%Ch  O5wt%Ch

Vield (g) 0088499  0.038909  0.07480g

8

Cappar chtsnan camplusen aftar vacum dryiog.

RESULTS AND DISCUSSION u RESULTS AND DISCUSSION | RESULTS AND DISCUSSION |

CHEMICALSYNTHESIS  ANTIBACTERIAL ACTIVITY CHARACTERIZATION CHEMICAL SYNTHESIS ANTIBACTERIALACTIVITY CHARACTERIZATION cHEM THESIS ANTIBACTERIAL ACTIVITY CHARACTERIZATION
For Gurkih_camplases, Astvirve. Cosper Weropartieis -
ey e e s 12 [ ———  Th eair st o the sampiosdecreav with
marpbalegy, apaciicaly decragase sizs (2o ot ntion b ) orraetion \ Inesmssing concentrationof thechiaean ssbilze
o et g oo 5 \ =
Qe Ay \ © R of docraasing pask ntensiios is oo sbsarsed 3
- Chitonsm 3w » mocromoleonl I matle _— ; \ Inilkating the farmatian of sumpleses {Huang ot ol
10 pare trsugh theouter marberma of By s \ 2004 Usman . 2013
hactucia and has peoe solabilty i
siaing media = i ) - Mo punk can b bvarsed i the S00-600nm ramge, thus
s = v W - 116 coprarthicesan cempieans o not dentlied 1 by
T hes bew chuerved the b cenie o _ pamsgariiios (Walick ot ol. 2006, Usman ot . 2012,
famnce e e v 0 T — wmal.
Cooper S
axtraceiuler coppersindg peviany 4w v T v ¥ _ = - Smale comgluxss may be syntheaiced with highar
1689} (Gardan v, 19941 ety - — — == cmoamiradiens o fha rducing apent L o, 2013}

RESULTS AND DISCUSSION | RESULTS AND DISCUSSION |
CONCLUSION

ANTIBACTER! e CHARACTERIZATION NTHESIS
Copper-chitosan complexes synthesized via the chemical
Iy ene_significant_pesk method adapted from Usman et al. (2012, 2013) axhibit 7
observad at 1637 el and 1636 e indicates 7 5
per by chitosan o the fantibacterial activity WL AR ey
ation.

This non-activity can be linked to both the properties of the

of purs chitosan, whees

the spactra in complexas and the resistance mechanisms of V.
rosant ot 3335 em " and 1624 o

parshsemolyticus sgainst copper.

-

ho pesk at 2360 em* found In all the copper-
chitossn complex spectra was misaing in the purs
chitosan spectra.

% v el

RECOMMENDATIONS RECOMMENDATIONS RECOMMENDATIONS

+ An assay investigating the Minimum Inhibitory * Investigate activity of complexes against

+ Dus to the observed non-activity of the complaxes ) -
Concantration of tha complexes may be utilized other microorganisms
against V. parahaemolyticus, further tests may
urtherte ta investigate the activity of the complexes at - Comparison of antibacterial activity between
consider ather compounds axhibiting different

other concentrations and in direct contact with copper-chitosan complexes and copper-chitosan
‘the test organism.

modes of action compared to Ch-Cu complexes.
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Work Unit 22

Cyra Marie P. Agno, Pauline Ysabelle A. Gilongos, and Yani Angeline D. Jalandoni

Evaluation of the ultraviolet and visible light photocatalytic activity of undoped and
nitrogen-doped titanium dioxide nanoparticles (N-TNPs) against low-density polyethylene
(LDPE)

Gimmick Title: Shots Fired

DepEd Learning Competencies: Describe changes in properties of materials when exposed to
certain conditions such as temperature or when mixed with other materials (S4MTIg-h-6) and;
infer the importance of water in daily activities (S4ESIVc-3)

Workshop Title: Accuracy is Key
Target Skill: Measuring and transferring liquids
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Technical Poster
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Evaluation of ultraviolet and visible light photocatalytic activity
of undoped and nitrogen doped titanium dioxide (N-TNPs)
nanoparticles against low density polyethylene (LDPE)

Background Objectives

Plastic pollution is becoming alarming because of the This study aims to confirm if N-TNPs are more

: i ; efficient photocatalyst than TNPs in degrading
inability of plastic to degrade faster. LDPE. Specifically, it aims to:

To compare microscope images of LDPE
before and after the irradiation under
visible and ultraviolet light

. Heterogenous photocatalysts are effective in
polymer degradation and uses semiconductors
to generate reactive species like superoxides

and hydroxyl radicals when exposed to lightlal. To compare the vinyl and carbonyl indices
of LDPE before and after the irradiation

under visible and ultraviolet light

This study finds a way to degrade plastics faster
to fight plastic pollution.

Titanium dioxide (TiO,) is the most promising
semiconductor due to its high efficiency,
chemical inertness, stability, and nontoxicity
[2l.  Furthermore, doping nitrogen in its
crystalline lattice can enhance its properties.

N-TNP

Cutting of LDPE Dispersion of TNPs Microscope imaging UV and visible light  Microscope imaging Data analysis
and N-TNPs. and FTIR analysis exposure and FTIR analysis
Results & Discussion Conclusion
BN The doping of nitrogen in the
After 336 hours of exposure, it S crystalline lattice of titanium
was observed that there were ¢ dioxide nanoparticles enhanced
cracks and scratches found on Sy [=Rigeettics maldng it 2 more
th h f the LDPE G . & efficient photocatalyst in
e surface o e .

degrading LDPE.

=spots —seralches

Figure 2. LDPE surface after
treatment and exposure

Figure 1. LDPE surface before
treatment and exposure

There was also an increase in the values of the carbonyl and vinyl

indices after the treatment and exposure which indicates polymer
degradation. It was proven that nitrogen doping, which showed
greater increase in values, enhanced the properties of TNPs which
made it a more efficient photocatalyst that can react to both UV
and visible light compared to TNPs which can only react with light in
the UV spectrumi3l.

Vinyl Index of LDPE before and after 336 hours

Carbonyl Index of LDPE before and after 336
of exposure to light

hours of exposure to light
= TNP-UV 105

= TNP-UV

. ¥ =0.0958x + 0.8164

i VORI oy — TPV
'g y = 0.0989x +0.1993 095

Sos 2005440+ 0128 mem NINP-UV | B0 0 ¥=0025+03416 =il
§ 02 OO oot Boy 77004420 07967 e NINPVL
= 2 ¥=-0.0037x +0.8521

o1 08

e
e
o

0 336 0 336

Number of Hours Number of Hours

Figure 3. Carbonylindex of LDPE before and after 336 hours of exposure  Figure 4. Vinylindex of LDPE before and after 336 hours of exposure

~ increase the length of exposure
for more notable results

~ increase the volume of solution
depending on the length of
exposure

1] Kamrannejad MM, Hasanzadeha A, Nosoudiib N, Maic L, Ba-
baluo AA. 2014, Photocatalytic Degradation of Poiypropyl-
ene/Ti02 Nano-composites. Mat Res. 17(d): 1039-1046
doi: httpi//clx.doi0rg/101590/1516-1439.267214

[21 Tofa TS, Kunjali KL, Paul S, Dutta J. 2019, Visible light photo-
catalytic degradation of microplastic resiclues with zinc
oxide nanorods. Environ Chem Lett. doi: hitps./#
doi.0rg/10.1007/510311-019-00859-2

3] Jwo €S, Tien DC, Teng TP, Chang H, Tsung TT, Liao CY, Lin
CH. 2005, Preparation and UV characterization of TiO2 na-
noparticles synthesized by SANSS. Rev Adv Mater Sci
10:283-288,
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Headline Poster

MAKE THE WORLD

PLASTIC
LESS Using

as catalysts, plastics
can be degraded
easily and efficiently
by -
A process where
organic pollutants are
converted to harmless
compounds.
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EVALUATION OF THE
ULTRAVIOLET AND VISIBLEE

introduction

the absorption spectra
to only the ultraviolet
region

LINET AL. 2012)

A wide band gap limits e

objectives AN ESTIMATED MINIMUM
LIGHT PHOTOCATALYTIC ‘th d OF 4.8 TO 12.7 MILLION
ACTIVITY OF UKDOPED AND mehoas TONS OF PLASTICS
NITROGEN () DOPED TITANIUR results ANNUALLY ARE
DIOXIDE NANOPARTICLES (- discussion DISPOSED IN THE
TINFS) AGAINST LOW DENSITY :
conclusion ’
POLYETHYLENE (LDPE) WORLD’S OCEANS
recommendation pnen 20
W 22| RGN, GLONGOR, IWANGON
PHOTOCATALYSIS Ti0z NANOTUBES
A light-mediated redox process in Large surface area: volume
which nanostructured —rp
semiconductors are used as ﬁ Chemical inertness
catalysts to generate reactive Long-term stabilif
species like super oxides and ? "
hydroxyl radicals when exposed to Low cost
l{g.th Nontoxicity
TiO- NANOTUBES NITROGEN- DOPING

Produces localized states

Most effective due to the efficient
mixing of 2p orbitals of N and O

The aim of this study is to compare

the efficiency of with
titanium dioxide
nanoparticles (N-TNPs) as
photocatalysts in degrading low-

density polyethylene (LDPE) when
irradiated under ultraviolet and

e light

Ta compare the photodegradation sctity of
and nit Tio,

T
11

me//

®

results

results

discussion

N-THP- UV  N-TNP-
VL

Treatmen Before After |Ra

and . MICROSCOPE FTIR and : MICROSCOPE FTIR
discussion discussion
a1
before after before after
TNP- UV TNP- VL
results results results
and : MICROSCOPE FTIR and : MICROSCOPE FTIR and . MICROSCOPE FTIR
discussion discussion discussion B
= 7 I
before after before after TNP- UV TNP- VL
N-TNP- UV N-TNP- VL
results results . results . R
and : MICROSCOPE FTIR and :Carbonyl index and :Vinyl index
. discussion discussion

increase

1
TNP-UV 0.222 0317 217
TNP-VL 0.262 0.265 4.99
N-TNP-UV  0.298 0.397 24.9
N-TNP-VL 0.281 0.404 30.4

Treatmen Before After Rote

1
TNP-UV 0912 1.008 9.50
TNP-VL 0.841 0.885 4.99
N-TNP-UV  0.848 0.845 -0.43
N-TNP-VL  0.864 0.887 2.54
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KEY FINDINGS:

+ Scratches are larger and more evident
in N-TNP-VL treated films
« TNP-UV treated films showed the most

number of spots

« The highest difference in carbonyl index
was found in N-TNP-VL treated films

« The highest difference in vinyl index
was found in TNP-UV treated films

« The lowest difference in carbonyl and
vinyl index was found in TNP-VL treated
films

N-TNPs are more effective
in utilizing solar light for
the photodegradation of
LDPE films, since it can

absorb both UV and
visible wavelengths (~51%
of solar energy)

TNPs are effective in
utilizing UV light (~4%) for
the photodegradation of

LDPE films, but they are
inefficient in absorbing
light from the visible
spectrum.

FTIR peak search
ImagedJ

Time

Theank you for

your aitention:
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Work Unit 25

Jeff Lawrence B. Derramas, Nina Beatris C. Gonzalez, and Tristan Timothy M. Villaflor

The quantification of the correlation between water nitrogen level and the phosphorus
uptake of Chlorella sorokiniana (freshwater green alga) in simulated nutrient-
contaminated freshwater

Gimmick Title: ALGAEve it a Shot!

DepEd Learning Competencies: Explain how living things depend on the environment to meet their
basic needs (S3LT-Ili-j15); recognize that there is a need to protect and conserve the environment
(S3LT-1li-j16) and; relate the importance of surroundings to people and other living things (S3ES-
IVc-d-2)

Workshop Title: Gotta Count 'Em All
Target Skill: Counting algal cells through a haemocytometer
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Quantifying the correlation between waternitrogen content
and phosphorusiremoval ofiGhiorella sorokiniana

Background

Eutrophication is a phenomenon wherein there is an oversaturation of
nutrients in bodies of water that can cause:

& 10, &=

fish kills. deterioration of water quality

T and [T e the principal causes of

eutrophication.

It is therefore important for us to I Tt KU I E

between them involved in their remediation to better
understand the efficiency of their removals in each others’

m
presence.

Bioremediation
* A dominantly popular type of water remediation in recent research.
+ Utilizes the natural mechanisms of plants and algae for remediating contaminants.
- Cheap and environmentally friendly compared to chemical methods.

Chlorella sorokiniana
+ Locally ilable algae with corr ial
applications
* Has been proven to be able to remediate N & P

anoxia

Establishing a quantified or numerical
representation as a predictive guide
of how the presence of nitrogen
affects the removal of phosphorus.

The objective of the study is to describe and
. evaluate the correlation between water nitrogen -
content and phosphorus uptake of Chlorella
sorokiniana in nutrient-contaminated freshwater in:
E different nitrogen levels. :

pecific Objectives:

1. To determine the amount of phosphorus removed
by Chlorella sorokiniana in different nitrogen
levels.

2. To analyze the acquired data using:
Pearson R Correlation and Linear

ression

Preparation of
Treatments

Resultsi8 Discussion

Haemocytometer Culturing of Algae

Removal rates observed ranged from 3.88% to 48.37%

Ascorbic acid method

@ :

UV-Vis anal

| Analysis

GConclusion

A statistically significant positive

It was observed that as the nitrogen input increased, the amount of phosphorus removed also
generally increased, exhibiting a positive relationship.

Pearson’s Coefficient:
0.694

*quantifies the type (+/-) and the
strength of the correlation.

Linear Regression:
y = 0.02196x + 9.067

. “equation represents the linear model -
of the relationship between the
variables.

The relationship and effects of N levels
on the uptake of P are dependent on
the dominant mechanism of their
uptakes relative to each others'
presence, which may vary between
species.

Figure 1. Linear model of phosphorus removed vs nitrogen level

In the case of this study, an increase of water nitrog content i the of
phosphorus removed. This can be attributed to the increased nitrogen increasing the growth
rate of the microalgae and therefore increasing its demand for phosphorus to sustain its growth.

References:

correlation exists between water
nitrogen content and phosphorus
removal by Chlorella sorokiniana.

commendations

.

Optimization of
procedures involving
manual work by using
technological means to
reduce errors.

Use of naturally sourced
water to give a more
accurate representation of
a natural setting.

Investigate more nitrogen
levels to provide more data
points.
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Headline Poster

Water nitrogen content
and phosphorus
removal are positively
correlated!

Correlation between water nitrogen level and
.phosph‘ggsg removal of Chlorella sorokiniana in
different nitrogen levels was measured. A

—
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Oral Presentation

Quantifying the correlation between
nitrogen level and the phosphorus uptake
of Chlorella sorokiniana Introduction Conclusion &

Recommendations

ST R e SRS S Introduction.

: CoRN
» Water quality deterioration «/
Eutrophicatio » Anoxia

» FishKills
The oversaturation of limiting ek ol i) Nitrqgen anq Phosphorus are main
nutrients in bodies of water. limiting nutrients.

They exhibit differences in Organic Loading Rate and Studge
Retention Time. Vg 0

Different types of mechanisms between the
uptake of the two nutrients may occur.

This may vary fram species 10

ies according to their
dominant uptake mechanisn. 2010)

popular in recent res i}

Bioremediation.

Bioremediation.

Utilizes the biological mechanisms of
plants and algae.

. Bioremediation.

+ It is established and proven to have
+ Cost-effective. ability in remediating nutrients.
+ Produces less harmful waste products compared to chemical

+ It is locally available and therefore
methods.

optimal for remediation application
in the local setting.

Chlorella
sorokiniana

Specific Objectives
General Objective

the percentagy by Chlorelia
sorokiniana in different levels of nitrogen using UV-Vis through the

The objective of the study is to describe and evaluate aseorbie acid method,

the correlation between water nitrogen content and
the phosphorus uptake of Chlorella sorokiniana in
nutrient-contaminated freshwater in different levels of 2

s To quantify the correlation between the concentration of nitrogen
nitrogen.

input in the water and the percentage of phosphorus removed
through Pearson’s Correlation and Linear Regression.

Methods Flo w Counting of Algal Cells

]
o ‘ Egﬂﬁ
i e y N
o o (2 &
i O Observation i
mEreni e it (M st |

Fipue 1L D atucoto e e kst e 12 s i e v
Pragoration of Chemical Fipwe 13 ik S)0 G |l o€ wbe Pl 15 Micosopc ew o ol ceb it P ot
treatments Analysis Fhoyuiandcs Pasan
Observation Period Chemical Analysis

Statistical Analysis

Pearson’s Correlation
Determines the strength and type of correlation that exists
between two variables.

Provides the linear mathematical representation of the
relationship between two variables.

2 Linear Regression

Fipue 38 Suses & [RSTE S ————
- st

Fisee 17, A st Bl cxpoose sty T chcrsuicn pasod of A putosiag

e
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Results &
Discussion.

Amount Remediated

+ More nitrogen, more phosphorus removed

« Positive relationship can be inferred to exist
between the two variables.

Amount Remediated
s | " ameoaniogs lowest
0 90.40
3 91.96
10 93.28
15 93.65 highest

Main Findings

Pearson’s Correlation Coefficient

0.694

Linear Regression

Y = (0.02196)X + 9.067

RN
NS

Differences in Organic Loading Rate and
Sludge Retention Time

These have the potential to cause a negative relationship between
the uptake of the two nuirients to manifest

Increased nitrogen concentration can result to
increased demand for phosphorus due to
stimulation of algal growth.

This may lead to a positive relationship to manifest between the
fwa variables.

D
A

A positive correlation was found to exist between water
nitrogen level and phosphorus uptake. This was attributed
to increased nitrogen concentration resulting to increased
demand for phosphorus due to stimulation of algal
growth,

Conclusion &
Recommendations.

Water nitrogen content and the phosphorus uptake
by Chiorella sorokiniana in nutrient-contaminated
simulated freshwater exhibit statistically
significant positive correlation .

Recommendations
#1

Procedures that utilized manual labor should be
optimized by using technological means when
possible in performing, to minimize the biases of
human error.

Recommendations
#2

A run of the experiment using naturally sourced
waler to give a more accurate representation of
the water from a natural setting.

Recommendations
#3

Investigating the topic utilizing more nitrogen
levels in the experimental design would provide
more data points.

Applications

+ Serves as a predictive guide on
remediation rates of the algae.

+ Auxiliary study for basis by other
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Work Unit 26

Ma. Anna E. Carigaba, Mary Angeli J. Leonida, and Caryl Jane C. Masculino

Larvicidal activity of Citrofartunella microcarpa (calamansi) peel essential oil against
third and early fourth instar Aedes aegypti

Gimmick Title: The Mighty Larvaengers

DepEd Learning Competencies: Express concentrations of solutions quantitatively by preparing
different concentrations of mixtures according to the uses and availability of materials (S7MT-Id-3)
and; investigate the relationship between the amount of force applied and the mass of the object
to the amount of change in the object’s motion (S8FE-la-15)

Workshop Title: Larvaengers Assemble!
Target Skill: Collection of mosquito larvae
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Larvicidal activity of Citrofortunella microcarpa (Calamansi)
peel essential oil against Aedes aegypti mosquito larvae

From January to August 2019, there were |
45,345 reported dengue cases in Western “ N
Visayas. Dengue is transmitted by the Aedes e
aegypti mosquito.

Mosquito control involves targeting the adult mosquito by
means of spraying chemical insecticides or by killing mosquito
larvae prior to entering the adult stage by means of synthetic

larvicides. o Collection of Preparati Bioassay
Mass Spectrometry mosquito larvae stock solution

These frequently used chemical- U

based products however contain N

an active ingredient called DEET \

and exposure to high DEET  y.iethylmeta-toluamide (OE€T)
concentrations can cause
encephalopathy as well as other side effects.

natural-based p| are preferred since they . . . . . - .
T LT TG AT TG Gl S 72 G s e S E TS Larvicidal activity of Calamansi peel EO against third and early fourth instar Ae. aegypti
potential against developmental stages of mosquitoes. larvae after 24 hours.
Mean %
Treatments Dose (ppm) : . LCso (ppm) [LCso (ppm)
Mortality + SD
jectives i
8.00 11.43+4.76
This study aims to evaluate the larvicidal activity of the ; ) P
essential oil of Citrofortunella microcarpa peel against third Calamansi Peel EO in 9.00 52.85%7.56 9.08 10.58
and early fourth instar Aedes aegypti mosquito larvae. Acetone 10.00 84.29+9.76
Specifically, it aims to: 11.00 92.14+6.36
Determine the limonene content present in the
1 steam distilled C. microcarpa peel essential oil by 8.00 22.14+13.18
SublectingjititolGasiichiomatogaphyagiass Calamansi Peel EO in 9.00 50.88 +8.26
Spectrometry 8.89 10.57
0,
2 Evaluate the larvicidal activity of the essential oil of 95% Ethanol 10.00 82.1448.59
C. microcarpa peel against third and early fourth 11.00 94.28 +5.34
instar Ae. aegypti mosquito larvae by computing
the mortality rate. Negative Control
Compare the results of larval mortality rate using N 0.00 0.00 0.00 0.00
Y oA (Dechlorinated Water)
Negative Control
11.00 0.00 0.00 0.00
(Acetone)
Negative Control
11.00 0.00 0.00 0.00
9,
Environment-friendly (95% ethanol)

C. microcarpa peel essential oil in 95% ethanol possessed great larvicidal potential
Natural-based against third and early fourth instar Ae. aegypti mosquito larvae and was found to be
effective at low concentrations with an estimated LCs, value of 8.89 ppm and LCqy value of

10.57 ppm.
Safe
The larvicidal activity of C. microcarpa (Calamansi) peel essential oil is found to
References

be effective at low concentrations against third and early fourth instar

£heone My Chong 25 L0, Sicul Cutranb B, 2912 Ae. aegypti mosquito larvae. It can be used as an alternative biolarvicide.
Characterisation of calamansi (Citrus microcarpa). Part I:

Volatiles, aromatic profiles and phenolic acids in the peel.

Food Chem. 134(2), 686-695. https://doi.org/10.1016/

ifoodchem.2012.02.162.
Karr LL and Coats JR. 1988. Insecticidal Properties of d-Limonene. J Recommendatlons
Pesticide Sci. 13(2), 287-290. https://doi.org/10.1584/

Jpestics.13.287.

It is recommended to increase the number of replicates for each concentration in order to eliminate

Pansit NR, Avila STR, Calumba JR. 2018. Larvicidal activity of the outliers. A smaller range of intervals between concentrations may also be tested for larvicidal activity
Cit tunella mit (X it d Cari e S o 5
lgpiotuneliimicroca pal{temonsitoliandicanicalpopeye observation for more accurate results since the values of the concentrations established were low that

(Papaya) extracts against the dengue-vector mosquito,
Aedes sp. Int | Mosquito Res. 5(4), 51-58. even a small amount of treatment could affect the results.
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CALAMANSI PEEL ESSENTIAL OIL
AGAINST MOSQUITO LARVAE.
SUPER EFFECTIVE!

Through a bioassay, PSHSWV
scholars found out that
Calamansi Peel Essential Oil
was effective against

PAGWARAGWAG

COMMUNITY-BASED RESEARCH CONGRESS
01.25.2020 | ROXAS CITY. CAPIZ




Oral Presentation

Pagwaragwag 2020 Final Report | 121

RAD

; 1
Larvicidal Activity of M £
% Citrofortunella microcarpa % %
Peel Essential Oil Against ; A
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J
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harvested from
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J

OBJECTIVE

Evaluate the larvicidal activity of
C. microcarpa (Calamansi) peel essential oil
against third and early fourth instar
Ae. gegypti mosquito larvae

' R0 ©

OVERVIEW

1988&

g

' mD €

3 o
3 83.1 Yo

o Iw

Calamansi peel
essential oil
possessed

o o
great toxicity
based on the
mortality of the
mosquito larvae.

Peel EO in Acetone and 95% Ethanel

v Collection of
ooy Slecton  preparation Bloassay o Gas Chromatography mosquito larvae
Mass Spectrometry Larvas sotutions s & Mass Spectrometry
st for Limonene ™ 7

Test for Limonene
= Data
Analysis
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= Stock Solution o
. “ < . W B "o =
ke J ks J Larvicidal Activity of Citrofortunelia microcarpa VJ

s 1037




122 | Work Unit 26

M

LIMONENE LIMONENE
- b : N kills insects
was found in calamansi peel essential cils
= | = and causes the LARVICIDAL i P
ACTIVITY D (£
of plants.

by acting upon their

SENSORY CELLS

J J

C. microcarpa peel essential oil is
found to be effective at low
concentrations against third and
early fourth instar Ae. aegypti
mosquito larvae.

Larvicidal Activity of
Citrofortunella microcarpa
Peel Essential Oil Against
Aedes aegypti Mosquito
Larvae
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Work Unit 27

Cheril B. Triol, Athena Therese V. Dionela, and Angela Isabelle D. Ecube

The use of Clitoria ternatea (blue ternate) ethanolic extract as a potential stain for
bacteria

Gimmick Title: Coloring Bacteria
DepEd Learning Competency: Identify beneficial and harmful microorganisms (S7LT-1If-6)

Workshop Title: Be Careful with My Bacteria
Target Skill: Bacterial staining
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The use of Clitoria ternatea ethanolic extract
as an alternative bacterial stain

Background Objectives
Most microbial stains in use are
chemically synthesized in the laboratory
due to its convenience. However, they
pose as threats to the environment and
to human health as some synthetic dyes
are known to be carcinogenic,
mutagenic, and teratogenic. Hence, the
use of alternative convenient, cheaper,
safe, non-toxic, non-allergic, eco-friendly,

This study aims to investigate the ability of the
ethanolic extract of Clitoria ternatea flowers as an
alternative stain for Gram-Positive Staphylococcus
aureus and Gram-Negative Escherichia coli.

Significance
This study seeks to impart knowledge to microbiologists and
renewable and biodegradable dyes such farmers on the capability of Clitoria ternatea ethanolic

as natural dyes is on the rise. extract as bacterial stain.
[ E R R R R NN RN R R R RN NRERRERNR R RRRRRRRRRERRERRRRRRERRRERRRRRERRERRRENENRRRERRNNNSESRHSEH:.H:,]

Methods

2. my 3 4

Preparation of Rotary Preparation of Smearing

othanolic extract evaporation olalhe Staining Evaluation

Results & Discussion

C oy F ’
% £ J 1 :-." (R
A S TR
| ‘{'é ~ :'h *.4
L
S. aureus E. coli S. aureus E. coli Mixed bacteria
Simple staining Simple staining Gram staining Gram staining Gram staining
T, ST £ \
A “"\‘\(" \4"‘(\4’3{:‘
i ";:"' N Nz ﬂ'fﬁ ) Y -'|t
e AN a’:’ﬁ\. - 1
; oo T : SRERAY \"-4:.«4""‘ 3:.
+ control + control + control + control + control

cellval) negatively charged, the dye used to
stain the bacteria should be basic for it
to cling to the cell wall of the bacteria.
However, the ethanolic extracts have a

Clitoria ternatea  pH level of 4.75.
ethanolic extract

’_ negatively charged  Since the cell walls of bacteria are
The extract was able to stain the

bacteria, specifically in the simple ,
staining of S. aureus and E. coli. stain

[(E R R R R EEEEEERR RN RN R RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRERNENRNESNHEHN,]
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Ethanolic Extracts of
Clitoria ternatea Effectively
Stained Bacteria

Triol, Dionela, and Ecube have

found that the ethanolic extracts
of C. ternatea are effective %
alternative stain for
bacteria.
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The Use of Clitoria ternatea (Blue
ternate) Ethanolic Extracts as an
Alternative Stain for Bacteria

Triol =+ Dionela =+ Ecube

I
O—E—E)

BACKGROUND GENERAL SPECIFIC

OF THE STUDY ~ OBJECTIVES  OBJECTIVES WETHOOS:

RESULTS AND
DATA ANALYSIS

BACKGROUND of the STUDY
e

o
SYNTHETIC i NATURAL

* harmful convenient
+ allergenic * cheaper

. oves |
« toxic ' « safe

+ eco-friendly

1

BACKGROUND of the STUDY

ANTHOCYANIN

key compound that causes the staining ability
of plant extracts (Saptarini et al. 2015)

BACKGROUND of the STUDY

Clitoria ternatea (Blue Ternate)

GENERAL OBJECTIVES

This study aimed to investigate the
ability of ethanolic extracts of
Clitoria ternatea flowers as an

alternative stain for bacteria.

23
SPECIFIC OBJECTIVES

Specifically, this study aimed:

1. To test the ethanolic extracts of Clitoria ternatea
for the presence of anthocyanin;

22
IC OBJECTIVES

Specifically, this study aimed:

2. Todetermine the properties of the ethanolic
extracts of Clitoria ternatea such as (a) color, (b)
solubility, and (c) acidity, and compare them to
the properties of crystal violet, a
conventional bacterial stain;

23
SPECIFIC OBJECTIVES

Specifically, this study aimed:

3. Touse the ethanolic extracts of Clitoria ternatea
to stain Gram-positive Staphylococcus aureus
bacteria, Gram-negative Escherichia coli, and
mixed bacteria using the simple staining
method and Gram staining method; and,

23
SPECIFIC OBJECTIVES

Specifically, this study aimed:

4. To evaluate the ability of ethanolic extracts of
Clitoria ternatea to stain Gram-positive
Staphylococcus aureus, Gram-negative
Escherichia coli, and mixed bacteria in terms of
(a) visibility of cell wall, and (b) coler intensity.

s [ METHoDs |
EXPLORATORY

STUDY

Few literature Control variables

Inadequate information on
standardization methods

Modify evaluation
rubrics

k.

9
4
L J

Collection of Flowers

*
e
Oven-drying of Flowers

o

*
r—o0—0
Grinding of Flowers

9
e

Filtration of Extracts
—~ 'T"

Rotary Evaporation of Extracts
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R ion of eth lic crude

9 METHODS (2/3)

9
e

2

Preparation of S-tains
7

Testing of physical and chemical properties of the
ethanolic extracts

*
i —
Smearing of Bacteria

D

[___METHODS (33) |
*
B 1

Suhplcoceur

Evcarichis co8 v [T—
s (Simpie taiings| sureus Crmm taiing| | (Gram Saiieg)
{simgie Seing) (Gram Stawingl
1wt 5 15 5 5 5
+ contet | = = = I [T
©
~Conral 5 5 [
Mo sta

METHODS (3/3)

*
—_— e
Staining of Bacterial Smears

METHODS (3/3)

b 4

Evaluation of Siain
|

o RESULTS AND DATA ANALYSIS

Presence of Anthocyanin

Anthocyanin is present in the
ethanolic extracts of Clitoria
ternatea. When subjected to
boiling, the extract tumed deep

El

_ RESULTS AND DATA ANALYSIS _
.

tomateaasractm is
¢ ' <ol based on Pantcre Calour
Matching Syster

base
. Pantone 2685

Color

Both the C. ternatea
ethanolic extracts and crystal
violet has a violet color.
However, the ethanolic extracts
of C. ternatea were observed

Solubility

C. ternatea ethanolic
extracts are soluble in
water. It is comparable
to crystal violet which is
known to be water-
soluble.

e

4. Solubilty st of C. smates
ethanciic extacts o three replcates

red in color upon addition of 1% to have a deeper violet
HCI (Pantone 276) color than that
Figure 1. The stnanolc exracts of of crystal violet (Pantone W iclet with £ comesponding
ety L LT
_ RESULTS AND DATA ANALYSIS _ _ RESULTS AND DATA ANALYSIS _

Acidity
The ethanolic extract of C. ternatea was
reported to be acidic with a mean hydronium
ion concentration (mH) of 4.75 while the
crystal violet staining solution was also
acidic with a mean hydronium ion
concentration (mH) of 5.43.

Stain Evaluation - Staining Ability
Simple Staining

i
1 e

Figure 5. Staining abiy of Ciferia fermatea sianclic sxiracis on 5. aureus
a0 £ colithrough simpse stainng theough frequency count

_ RESULTS AND DATA ANALYSIS _

Stain Evaluation - Staining Ability
Gram Staining

§

ing sty of Cifori fematssstnancii axiacts on 5. aureos
ugh Gram siaining thraugh equency count

-

_ RESULTS AND DATA ANALYSIS _

Stain Evaluation - Staining Ability
Gram Staining

L

[

Figure 7. Stining abiey of Gikors emates stanclic sulracts o Tixed
bacteria through Gram staring Svough frequency caunt

_ RESULTS AND DATA ANALYSIS _

Stain Evaluation - Staining Intensity
Simple Staining

=}

Figures. s
aursusand E coffihrough sirmpie sisinig through frequenc

_ RESULTS AND DATA ANALYSIS _

Stain Evaluation - Staining Intensity
Gram Staining

Figura . Staining inlsnsity of Cilova femalsa sthanaic exl
ureus, .ol and mixed bactera thiough Geam stsinng
Teruancy ceunt

o RESULTS AND DATA ANALYSIS

Stain Evaluation - Simple Staining

Plate 1A Negaiive contcl,  Plae 18. Simple staning of S.
Wi r0 stan for the simple  aureus using the etancic
staring of S, aureus. emacts of C temates.

Plate 1C. Srrole stainng of S
aureus sing erystal vioiet

_ RESULTS AND DATA ANALYSIS _

Stain Evaluation - Simple Staining

Plate 2A. Negaihve contcl,  Plate 2B, Smple staining of
Wi no stan for the simple  Ecoli  usng e shanaic
staring of E. cal. amactsof C temates.

Plate 2C. Snpie stainng of
E.callusigerystal voiet

_ RESULTS AND DATA ANALYSIS _

Stain Evaluation — Gram Staining

Plate 3A. Negative contol
Wi 10 stain, for the Gram
staring of S, aureus.

B S
Plate 3C. Gram stsining of S.
aureus aing erystal viclet

Piate 38. Gram staing of .
5 using the emancic
1C tomates.

_ RESULTS AND DATA ANALYSIS _

Stain Evaluation — Gram Staining

Plate 4C. Gram stsining of £
collusing crystal vt

Plate 4B. Gram staiing of £
ol using e etncic
artacts of C temates.

staring of E, coll.

_ RESULTS AND DATA ANALYSIS _

Stain Evaluation — Gram Staining
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9 [ oiscussion ] 9 9 [ conciusion |

The ethanolic extracts of Clitoria ternatea have
ANTHOCYANIN pH - should be basie the potential to stain  Gram-Positive
| Stain Acidity (mH) Sfaphylocgccus_ aureus and 'Gram—negative
/ T Escherichia coli bacteria through simple staining
) o+ negalively ceff;z;;a 475 as well as the potential to stain and diffentiate
/ 1 . Z::"f{:: extracts ’ Gram-Positive Staphylococcus aureus, Gram-
negative Escherichia coli and mixed bacteria

through Gram staining.

Crystal Violet | 5.43

7 ) 7 ) ?

The authors would like to recommend: The authors would like to recommend: The authors would like to recommend:
1. more test organisms to test the ability of 2 the preparation of more air-dried flowers s testing varying acidities (pH) and
the stain; to be soaked in order to accommadate concentrations for the alternative stain
more number of replicates per set-up,
and;

O RECOMMENDATIONS I TERATURE CITED ERATURE CITED

The authors would like to recommend: o A R

+  the development of a new staining
technique for the alternative stain
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Work Unit 28

Beverly Mae L. Constantino, Lander R. Guillergan, and Carl William P. Yabut

Monogenean and cestode infestation in the gills and intestines of £/arias gariepinus
(African catfish) in Zarraga, lloilo and Chanos chanos (Milkfish) in Dumangas, lloilo

Gimmick Title: Parasite Hunting
DepEd Learning Competency: Focus specimens using compound microscope (S7LT-llb-2)
*handheld microscopes were used

Workshop Title: Inside a Fish
Target Skill: Microscopy
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Parasite fauna of Clarias gariepinus (African catfish) in Zarraga, Iloilo
and Chanos chanos (milkfish) in Dumangas, Iloilo, Philippines

Background Significance Methods

Fishes are one of the most Due to the lack of
important food resources in the recent studies, this
country. study helps the fish
Milkfish is considered to be the farmers in effectively
second most widely farmed fish managing their fish
species. farms.

Objectives Preparation and

Arcancattanienso || e suey ameato
component in the country’s I i i S0

aquaculture industry. det?m::g?r:;“n

prevalence of
parasites for each fish

species and correlate
However, diseases caused by them with the samples’

pamst:neosng;#gslead to weight and length Examination of samples Data analysis

Results

Prevalence and Mean Intensity of Parasites Present

Among the two fish species, African C. gariepinus
catfish was the most infected, harboring Parasites present 4 M
three types of parasites, and a total of 1250 s

parasites in 30 fish samples. Meanwhile, |Letaaek)

milkfish samples, harboring only two types of R

parasites, exhibited lower prevalence and (radacyha )

mean intensity. Cestode 1647
% prevalence, MI mean intensity

A positive correlation was observed between the length and weight of African catfish and the
number of parasites present was found to be significant at the 0.01 level. With this, the
correlation of the weight and length of catfish to the number of parasites present can be

described as moderately high. Meanwhile, no significant correlation observed between the

number of parasites present and the length and weight of milkfish.

Discussion Conclusions Recommendations

The results of the study align with most = African catfishes and
previous studies regarding the milkfishes harbor parasites. r:::las: the number of fish
parasitism of these fishes. However, it = The bigger the African 3
differ from the results of Enyidi and caffish, the more parasites f?sl:‘taf:'lniasmples from more
Eneje (2015) which states a negative can be found while size Higher variation in the sizes
correlation between fish size and does not affect the number of?‘ish samples
parasites. of parasites in milkfish. P

rican Catfish) and Cyprinus carpio (Common Carp) in Lake Lugo

1775) fr atlands amboa Nestern Mindanao, Philipy
Journa ]
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Headline Poster

Catjjish and Milkjish
breed parasites

Parasites are present in the
gills and intestines of African
catfish sourced from a fish
farm in Zarraga, lloilo,
and Milkfish sourced from
Dumangas, lloilo.

okBF PAGWARAGWAG =~ &
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Oral Presentation

Parasite fauna of L/arias gariepinus (Mrican catfish)
in Zarraga, lloilo and Chanos chanes (Milkfish)
in Dumangas, lloilo, Philippines .
Constantino BML | Guillergan LR | Yabut CWP

OUTLINE

Results and Discussion
Conclusion and Recommendations

INTRODUCTION

trotuctios (/5]

Introdction (2/%)

Scope and Delimitation

a® .

Scope and Delimitation

Intratection (35}
Background of the Study Statement of the Problem Objectives
1. Identify
There is a lack of local studies guantifying the parasitism on i :m::z:;z:‘;::;:;;:ﬁ::&mm
Claias gariepinus \Aircan eatfish) and Chancs ahanas (Milkfih) 4 Carreate the weight of te fish o the number of parastes present
in the province of lloilo. using SPSS
Ch: 5. Correlate the length of the fish to the number of parasites present
using SPSS
Itratuction (4/5) ‘tratuction (5/5)

METHODS

@) COLLECTION AND TRANSPORT

Gills fright)of C. gariepinus  Gills (right)ot € chanos
e, Zarmaga, loilo & lisilo
Methaduiogy (17) Methadelegy (2/1] Methadelegy (1)
Methods

WARNING

The following slides contain images of fish dissection
that contain displays of blood and mutilation of an animal

whic

h some people may find disturbing.

Methotelegy (1]

@) DISSECTION and EXAMINATION

Gill Extraction

Exposure and extraction of gills Extraction of gill filaments

Gill fitaments were examined under a Compound Microscope

Methatelgy (5]

@) DISSECTION and EXAMINATION

Intestine Extraction
Exposure and extraction of intestines Extracted intestines in a petri dish

K

Intestines were examined under a Stereomicroscope

Msthadulogy (61T)

©  DATAMNALYSIS

[ [ Total No. of Parasites Found ) / (Total No. of Infested Fishes)

Mean Intensity ]

[ ((Total No. of Infested Fishes) / (Total No. of Fish Samples)) x 100

Provlence ]

Meliisiogy (1)

Pearson Correlation Test using SPSS

Resaits and Disoussion (17)

Prevalence and Mean Intensity

i gaviepines Chanes chanas
[Atrigan catfish) (Milktish)

Relationship of £ garfepimus weight and length to the number of parasites present

Relationship of £. ehanos weight and length to the mamber of parasites present

Parasites present Provalence  Mean ntensity  Frevadenca  Maan intansity
RESULTS and DISCUSSION w ]

a. number of parasites present to the length of the fish mmm 00 3 « H

b. number of parasites present to the weight of the fish - -
Momgenean 50 4 m 1
{Gimatctes
Cestods 1667 ]

esuhs and Discassen (2/7] . Reshs and Disouson (27) . Resalts and Discussion (4/7) N .
Correlation Correlation Discussion

Eiptined by Avinet o (1995}, G ol L.

2015), W el (2603, Vessper 1984)
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Rt nd Disassen (1) Besas ad Diasson (617) Bemits i Dsomssn (1)

Discussion Discussion Discussion

The length and weight of £ garigpinss had a positive correlation to  the
number of parasites present

No significant correlation was observed between the size and number of
parasites present in £ changs

Supported by: Amare et ol (2014], Khallel al.(2014). Khidr etal (2012} Oscar et al. (2015) Supported by: Echem ot L [2018)

Contradicted by: Enyidi and Enejo (2015)
Gills Intestines
Sugrcd by Bk andBrabn, (2009} fchm et (2018, Kern el (2914)

Contraietod by: Aghabiakaetal (2017)

Cancusines and Recarmerdaties (1/3) Canchsins ad Ressrmeraatios (273)

Conclusion Conclusion
n
CONCLUSION and ; o .
RECOMMENDATIONS e, h f L st comen
- - JJ ¢ o
Momgenean (Goctylogyros sop)  Momgenean (Gyrodactyiss san) Cestades Ciarias garigpins [African catfish) Chanas chanos Milkfish)
Comeins awd Ressemmesiton, [33) PRESENTED BY:
Recommendations \
o
- Increase the number of fish samples .
- Obtain samples from mare fish farms

IN PARTNERSHIP WITH:

- Higher variation in the sizes of fish samples

PAGWARAGWAG
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Work Unit 29

Danielle Anleigh B. Colacion, Eloisa Marie M. San Diego, Justin Rey P. Secondes

Microplastic occurrence in the coastal sediments of selected barangays of Anilao, lloilo,
Philippines

Gimmick Title: Pick Me Up!

DepEd Learning Competencies: Recognize the importance of recycle, reduce, reuse, recover, and
repair in waste management (S5MT-le-g-3); discuss the interactions among living and nonliving
things in estuaries and intertidal zones; (S5LT-1lh-8); and explain the need to protect and conserve
estuaries and intertidal zones (S5LT-li-j-10)

Workshop Title: Micromeet!
Target Skill: Density separation
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Microplastic occurrence in the coastal sediments of selected
barangays of Anilao, lloilo, Philippines

To count the microplastics present in the collected sediment samples
through visual inspection using a compound inverted microscope

ackground of the Study

Approximately 8% of This phenqmenon may . .
plastics end up in marine also pose risks to huma'n
systems every year. health due to their
seafood consumption.

To determine relative abundance in percent of microplastics of each

Lo ki oy type - fiber, film, pellet, and fragment

fragment into smaller
plastics called @

[ ] There is  currently
limited knowledge on

To determine the total abundance in particles/cm3 of microplastics
contained in the collected sediment samples

e N S

e . ) T the  presence  and
microplastics, defined e o . i )
as plapstics of length 2 . * distribution ~ of To identify the chemical composition of the extracted microplastics
5mm and below. * microplastics i the through the Attenuated Total Reflection - Fourier Transform Infrared (ATR-
Philippines. FTIR) spectrophotometry
Microplastics  can  be | Coastal communities R
ingested by a wider array | such as Anilao, llailo are Significance of the Study

of organisms, obstructing | highly susceptible to the

digestive pathways and | threats  posed by This study may serve as a basis for policies and actions directed towards the

releasing toxic chemicals | microplastics due to WA, lloilo protection of seafood consumers from the health hazards posed by
into their bodies. their regular seafood microplastics, as well as a baseline for future in-depth research on
consumption. microplastic mitigation.

5 ‘ . 6 a
Sample Collection Sieving Density Separation Wet Peroxide Oxidation Microscopy FT-IR Analysis
Results & Discussion
Relative Abundance Total Abundance

Fiber was found to be the most abundant type of microplastic in
Barangays Dangula-an and San Carlos, while fragments primarily
constitute the microplastics obtained from Barangay Pantalan.

Barangay Pantalan has the most number of microplastics
among the three sampling sites

70
100% 60
T 60
80% 5 50
= b 5]
S [ a
= o 7 % 2
2 60% = 4l
£ &
s o @ 22
E 40% % 11 % 9, 5]
é 3 69 % b 69 % 5 2 18 7
o 9, E
a 909 35% ERET) 19 “
0% 0 n
Barangay Dangula-an Barangay Pantalan Barangay San Carlos Barangay Dangula-an Barangay Pantalan Barangay San Carlos
mFibers ~ Film = Fragments = Pellet m Fiber Film = Fragment m Pellet
Figure 1. Relative abundances (in %) of different microplastic types in each barangay Figure 2. Totel abundance (in particles/cm?) of microplastics each barangay
Fibers : attributed to the fragmentation of fishing ropes and nets Possible sources of high Large amount of Water circulation
Fragments:: attributed to the degradation of hard plastics microplastic at E nearby household and monsoons
Chemical Composition
Two microplastic particles were identified to be Fishing ropes and nets are commonly composed . The collected microplastics may hiave sourced from
polyethylene through FT-IR spectrophotometry of polyethylene, polypropylene, and nylon. the fishing ropes and nets in the Barangays.
Conclusion Recommendations
Microplastics are present within the coastal areas in various « Amore appropriate tool, specifically corers. shall be utilized in the collection of coastal

sediments.

- A greater amount of <2 mm sediments shall be processed for extraction to better
represent the target population.

« It shall be determined whether the density of the actual solution used matches that

morphological types with the chemical composition of two (2) microplastic
pieces identified as polyethylene.

References y
Cozar A, Ech F, Gonzalez-Gordillo J, Irigoien X, Ubeda B, Hernandez-Leon S, Palma A, N S, Garcia-de-L. pnthelten ucalone
ozar A, Echevarria F, Gonzalez-Gordillo J, Irigoien X, Ubeda B, Hernandez-Leon S, Palma A, Navarro §, Garcia-de-Lomas ), et . N N "
al. 2013, Plastic debris i th open 0cean. PNAS. 11126} 10238-10244, Wet geromde oxidation shall be conducted more than once to further remove
Eerkes-Medrano, Thompson R, Aldridge D. 2015. Microplastics in freshwater systems: A review of the emerging threats, biological matter.
identification of knowledge gaps and prioritisation of research needs. Water Res. 75(2015): 63-82. « A more appropriate equipment for visual inspection and chemical composition analysis,

Wieczorek A, Morrison L, Croot P, Allcock A, MacLoughlin A, Savard 0, Brownlow H, Doyle T. 2018. Frequency of microplastics e . . -
in mesopelagic fishes from the Northwest Atiantic. Front in Mar Sci. 5(3): 19 specifically a micro-FTIR, shall be utilized to improve the results of the study.
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Headline Poster

PRESENCE OF MICROPLASTICS

IN THE BEACHES
OF ANILAO, ILOILO,

& CONFIRMED!

@il Colacion, San Diego, and
Secondes discovered the
presence of microplastics
in the coastal sediments of
Barangays Dangula-an,
: Pantalan, and San Carlos,
= Anilao, lloilo
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Oral Presentation

Microplastic occurrence in the coastal
sediments of selected barangays of
Anilao, lloilo, Philippines

Colacion, DA | San Diego, EM | Secondes JR

f/}emia/

1 Introduction

2  Methods
3 Results and Discussion

4 cConclusion

Qtseduction Pesticrolution
0/ annualincreasein
A 0 production

From 1.5M tonnes in 1950s

to approx. 320M tonnes in 2015
IPestcscuropa 201) |

Plastic Pollution in
Marine Environments

ends up in Marine
Environments
ivon sebte ot 0. 201 |

Qitseduction Vicropasticroluti

Microplastics: 5mm and below

= = 924
K

of total plastic
[e—

marine litter

deariing and cosinetic products

Microplastic Pollution
Hazards

Untseduction

Microplastics: easily ingested by small
aquatic organisms
@ accumulation in their digestive tracts

@ release toxic chemicals from manufacturing
and other adsorbed contaminants from

Microplastic Pollution

Hazards

carcinogens
endocrine
disruptors
neurotoxic
chemicals

Literature Revi
Microplastic Ingestion

11,000

microplastics ingested
from annual consumption
of bivalves
| icauvertorte and nson 260 |

ntseduction

(’ a & E Research on Microplastics
in the Philippines
Lack of published

literature on microplastics

daspite

of Philippine
communities
being coastal

Anilao, lloilo

@ known for having fishing and mariculture as
its people’s primary source of food and
livelihood

@ susceptible to the threat posed by
microplastics

- -
—— Objective
Investigate microplastic occurrence in the

coastal sediments of Brgy. Dangula-an,
Pantalan, and San Carlos, Anilao, lloilo

Specific Objectives

To COUNE the micraplastics present In the collected sediment samples
through visual inspection using a compound inverted microscape

To determine the relative abundance [in %) of microplastics of each
type - fiber, film, pellet, and fragment

To determine the total abundance (in particles/cm?) of micraplastics
contained in the collected sediment samples

To identify the chemical composition of the extracted microplastics

through the Attenuated Total Reflection - Fourier Transform Infrared
(ATR-FTIR) spectrophotomtry

Extraction of
Microplastics

Sample Collection Microscopy FT-IR Analysis

/”M Sample Collection

Sampling Sites: Positioning of Transects

DANGULA-AN PANTALAN SAN CARLOS

/”M Sample Collection

» 0o T Collection . Storags
tranact o quadats s
Qusdrats
dimensions:
doptn

A’ M Sieving

Ovendning :
Anun = 0+ 2

vasalinzpection

MM Density Separation

QeQ

g 00509 Deconation i fitrtien Dyg
1 shton rates p

Transteeing

MMWPO nd Visual Inspection

Wet perovide oxdton [HPO]

1 Pouring of H)
2 Fittration
3 Oven-drying of

filter paper

4 storage

ompzurcinvertad

/”M Visual Inspection

CLASSIFICATION

csssticatien o mcrplstics -

storomicrascops. Fria t . 301

MM FT-IR Analysis

One sample fo sampling
site was sent to ADMATEL, Taguig

f 4000-600cm!

® Comparison 1o 3 polymer
spectra library

Metheds ...y, .ns
(1) (2]

Relative Abundance Total Abundance

each morphologicd totel smoutof croplastics.

type
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QM Relative Abundance
B | I [ o]

Rlative sbunduices [

I
@MW Relative Abundance

ibers

mast abundant type (634]

. fishing nets, and
housshald texties

o Pellets

found in trace amounts
from primary sources

ragments

most abundant (54%4]

degradation

QM Total Abundance

Total Abundance

Possible Sources of High Microplastic Abundance

1 Large amount of nearby
households Micropla:
correlatest

nce directly
Brgy. Pantalan has

me Total Abundance

Possible Sources of High Microplastic Abundance
2 Water circulation and monsoons

(%

Water circulation

Brgy. Pantalan
L
X3
Monsoons
+ transport 2

catch basin
oo

m| i
™ P

Chemical Composition

Brgy.San Caros, Brgy Pantalan

@M&m Chemical Composition

’
Possible Sources ENSENEE |
1

Limitations

plasticbags fihingnets  plasticbotties

The study suggests that microplastics are
present within the coastal areas in various
morphological types with the chemical
composition of two (2) microplastic pieces
identified as polyethylene.
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Work Unit 30

Rajo Christian G. Cadorna, Maxine P. Chan, and Juan Paulo Miguel I. Salmon

Measurement of eye turbidity of formalin-treated Chanos chanos (milkfish) using image
analysis

Gimmick Title: Computer Cops: Finding the Fake Formalin Fish

DepEd Learning Competencies: Investigate properties and characteristics of light (S4FE-IIIh-5);
relate characteristics of light such as color and intensity to frequency and wavelength (S7LT-111f10);
demonstrate the existence of the color components of visible light using a prism or diffraction
grating (S8FE-If-26) and; explain the hierarchy of colors in relation to energy (S8FE-If-27)

Workshop Title: Software, Softwhat, Softwhy, Softhow
Target Skill: Data encoding and descriptive statistics
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ment of eye turbidity of formalin-treate Chanos
chanos (milkfish) using image analysis

N Background Objectives

Significance .

The aim of this study is to The results of this study will be

determine the effect of formalin useful to fish quality assessment

treatment on Chanos chanos agencies and fish consumers,
Fish freshness can be determined by (milkfish) through the mean contributing to the advancement
el g itz ol O] e @, saturation and value of eye and of quality assessment
Formalin, which may lead to cancer pupil of eye using image analysis. automation.

or even deathl', is illegally used as
preservative for fish in marketsl2.

Manual Automated

T ol

« Labor intensive  « More efficient
= Time-consuming « More consistent

Methods

« Human error - More accurate Formalin immersion Image acquisition Image analysis Statistical analysis
Results & Discussion
Formalin-treated Saturation describes the intensity of a color,  Saturation Value
with 1 denoting a color in the purest form of [
its hue. Value refers to the lightness or 0 1 0 1

darkness of a color.

Of 3
i . S The increase in saturation of the eye for both setups could be attributed to lipid

Day 1 Day 4 Day 7 oxidationBl. The decrease in saturation of the pupil, decrease in value of the eye,

p! and increase in value of the pupil is an indicator of turbidityl4l.

Mean Saturation of Eye Mean Saturation of Pupil
& : ¢ ® Untreated @ Formalin-Treated ® . ® Untreated @ Formalin-Treated
Untreated toe .
. . ) . . - © . . < .
There is a significant difference inthe ~ § . . : .
mean values of the eye and pupil * . , o * ° . < v, .
between treated and untreated ' :
setups. L e e e L
Table 1. Statistical analysis of the significant
difference in regions of interest parameters Mean Value of Eye o Mean Value of Pupil
between treated and untreated fish. ® o : ’ © nesied @ Fom -
Parameter Significance W, et e e . * .
(2-tailed, a = 0.05) . S . v °
Saturation of eye ) AT [ . L. .
Saturation of pupil ; e,
Value of eye ! K T L

Day Day

Value of pupil Figure 1. (a) Mean saturation of eye (h) Mean saturation of pupil (c) Mean value of eye (d) Mean value of

pupil for formalin-treated and untreated samples
Recommendation

In both setups, the mean saturation of the eye and the value of the pupil ‘ Automation of image acquisition and

increased with storage time while the mean value of the eye and the segmentation is recommended to remove
saturation of the pupil decreased. Formalin treatment led to a significant human bias.
increase in the value of the eye and the pupil.

orage condition.
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Headline Poster

'
P Y
¥ P

Using computer-assisted
image analysis, PSHS scholars ’
discover a positive correlation
between the lightness of

Chanos chanos (milkfish) eyes
and the presence of formalin.
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Oral Presentation

Measurement of eye
turbidity of formalin-
treated Chanos chanos
(milkfish) using image
analysis [ X }

Cadorna, Chan, Salmon

PRESENTERS
€

SALMON, CHAN, CADORNA,
Masine . e Ghviaion &

Suun Pl Wiguel .

AGENDA “ oo
* Introduction
* Objectives
* Methods
* Results
- Discussion
» Conclusion
* Recommendation

INTRODUCTION

A 8th

top fish-producing
country

INTRODUCTION

>® most consumed fishes
inthe Philippines

2/25

INTRODUCTION

Freshness is an important

indicator of fish quality and
I B Various methods are used

to determine this

assessing the color of the
fishirises and gills.

3/25

INTRODUCTION

anl

The usage of formalin
" as a preservative for

\ fish in marketsis a
serious problem.

4/25

INTRODUCTION

© ©)

MANUAL AUTOMATED

increased efficiency,

consistency, and accuracy o

characteristic, such as
OBJECTIVES: General

The aim of this study is to
determine the effect of formalin
treatment on Chanos chanos
(milkfish) through the mean
saturation and value of eye and
pupil of eye using computer vision.

OBJECTIVES: Specific

1. To document a timelapse of fish progression in
formalin-treated and untreated samples of Chanos chanos
(milkfish) for 7 days.

2. To identify the mean saturation and mean value of the
eye and the pupil of the eye relative to the stage of fish
progression from the images using MATLAB.

3. To calculate the significant difference of the mean
values for the treated and untreated setups using SPSS.

7/25

METHODS

>XOFolQ |-

Statistical
Acquisition Analysis Analysis

Sample Image Image
Preparation

I, WARNING:The following siides contain images of fish mutiiation 8/25

METHODS

D

Sample
Preparation

Tepikjrgt

METHODS

(©)

Image
Acquisition

METHODS

O

Image.
Analysis

METHODS

Sttistical
Analysis.

RESULTS

Storage
Day

Left

0000000
“0000000

Figure 1. Typical fish ey changes during storage of untreated Chanos chanos (milkfish.

12/25

RESULTS

Storage
Day

T Q000000
" 0000000

Figure 2. Typlcaifish eye changes during storage of treatad Chanos chanos imilkfiah).

2

13/25

L ———

Figurs 4. Moan ssturation of pupll forformalin
troated and untroated samplas o

traated and untraated samp
14/25

Figun 5. Maan vatue of sy for formalin tested  Figura 8. Maan valus of pupitfor formalin traatad
anduntreated samplas and untrsated samples
15/25

RESULTS

Tablo 1. Statistical anaiysis of significant differsncecfrapions of Interest

paramatersin trastad and untraatad Chancs chanos imiliish .

Parameter significance
(2-tailed, = = 0.05)
Saturation of eye 0.313
Saturation of pupil 0.562
Value of eye 0.000
Value of pupil 0.003

DISCUSSION

H S V

Saturation Value
0%-100% 0%-100%

17i25
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DISCUSSION DISCUSSION DISCUSSION
Saturation

o 0%-100% Eyes: Increase
Gray to Pure Color

o 0%-100% Ve

o Blackto White 0

Pupils: Decrease

Figure. fan ot aye » Figura 4 Maan pupl
traatsd snd untrostad samplas trantnd and untraatod sampiss

DISCUSSION DISCUSSION CONCLUSION

Value
Eyes: Slight Decrease
Pupils: Increase

Formalin treatment in fish
led to a significant increase
inthe mean values of the
eye and the pupil.

oy fur farmal Figura 8. Mean valus of pupilfar formalin reatad
vt urvrntad ampins
21/25

RECOMMENDATION REFERENCES
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+ Dowtatl M,

Automation of image e
acquisition and image "B
segmentation
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Work Unit 32

Samantha E. Alvarez

The effects of acetyl I-carnitine on the prevention of platelet storage lesions

Gimmick Title: Make Hanap-Hanap the Platelets
DepEd Learning Competencies: Compare the stages in the life cycle of organisms (S4LTlig-h13) and;
tell the benefits of separating mixtures from products in community (S6MTIg-j-3)
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Headline Poster
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Platelets —
»* Stayin' Alive

Healthy platelets have a
limited storage life of five
¢ days, and this study aims to
determine whether acetyl I-
carnitine can maintain
platelet quality during
storage period. s

PAGWARAGWAG | &3

COMMUNITY-BASED RESEARCH CONGRESS = ¥ 55
01.25.2020 | ROXAS CITY. CAPIZ ) @
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There is not enough
' information to say that ALCAR
is a viable platelet preservative

Conclusion
-
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Recommendations

Longer storage time

Re-do platelet count analysis with recalibrated equipment
Use platelet concentraies

Compare ALCAR with the standard CPDA-1 preservative

J
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curriculum. This year, it has yet again expanded its reach to another province in Western Visayas - the
province of Capiz. It was indeed fulfilling for the Grade 12 scholars of Batch 2020 to see their hard
work and dedication be rewarded with the alacrity for learning that emanated from the participants.
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APPENDIX A:
DEPED ADVISORY

Republic of the Philippines
Department of Education
Region Vi - Western Visayas
SCHOOLS DIVISION OF CAPIZ
Banica, Roxas City

Telefax No. (036) 6210-974 / Tel. No. (036) 6216-118

Division Advisory No.(Dll , series of 2020
January 6, 2020

To:  Public Schools District Supervisors
Heads of Secondary and Integrated Schools

Attached is the letter from Jenn Christel C. Sampiano, Event Coordinator,
Department of Science and Technology - Philippine Science High School - Western
Visayas Campus (DOST-PSHS-WVC), dated December 6, 2019, re: organizing
PAGWARAWGAG this January 25, 2020.

The activity is to be conducted at Capiz National High School, Raxas City.

Participation to this activity is voluntary (personal time only) and subject to the
no-disruption of classes policy per DepEd Order No. 09, s. 2005 (instituting Measures to
Increase Engaged Time-on-Task and Ensuring Compliance Therewith).

For inquiries, schedule and reservation please contact,

MRS. JUDY B. DUNTON

Head Teacher V

Capiz National High School
09197321004 / 09166458910

Expenses to this activity are chargeable against local funds subject to the usual
accounting and auditing rules and regulations.

Immediate dissemination on this matter is advice.

. < r
SALVAD 0. OCHAVO, JR., EdD, CESO V

Schools Division Superintendent
[ L M

| 1] 1101
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DEPARTMENT OF SCIENCE AND TECHNOLOGY
} PHILIPPINE SCIENCE HIGH SCHOOL
‘ v WESTERN VISAYAS CAMPUS

‘ : ’ Republic of the Philippines
&

06 December 2019

DR. SALVADOR 0. OCHAVO JR., CESO V —
Schools Division Superintendent /
Department of Education Region V! /
Bivision of Capiz, Banica, Roxas City

Attention: Andres D. Quiachon. EPS-Science
Sir
Greetings from Philippine Science High School - Western Visayas Campus!

PSHS-WVC will be organizing Pagwaragwag this January 25, 2020. Pagwaragwag is a
community-based science research congress and will include the presentation of fun and
interactive research gimmicks and research workshops for elementary school students
and oral research presentations for high school students.

in this regard, we respectfully request from your office the endorsement of the aforementioned
activity to the different elementary and secondary schools in your division. Such approvai and
wide dissemination of this request will allow us to serve more students to leam science.
Participation in this activity would be voluntary.

Thank you in advance in anticipation for your support in youth-initiated projects to help produce
competent. committed leaders, and nation-builders for the future!

Very truly yours,

JENN CH‘MAMPIANO

Event Coordinator
+639295506464 | jsampiano@wvc.pshs.edu.ph

Noted by: Z=
e &
—ARISC. LARRODER, PhD. SHENA B PhD.
Program Adviser Carn

alarroder@wvc.pshs.edu.ph
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APPENDIX B:
SEMINAR POSTERS

D\ PR DB
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LABUGAY

Acids and bases dominate our daily lives. Learn
more about them, their properties and even a wayto.
measure them in this workshop. |

POWER COLUMN

Effective packing makes for an effective filter, but
doing soisn't an easy job. Learn how in this
workshop on column packing.

GOTTA COUNT ‘EM ALL

Research becomes more efficient with the aid of lab
tools. This workshop teaches you how to use the
haemocytometer to count algal cells.

09:00 - 09:30

WIDESPREAD INDUSTRY PRODUCES UNWANTED BY-PRODUCTS THAT
HARM HUMANS AND THE ECOSYSTEM. UNDETECTABLE TO THE HUMAN
SENSES, THEY EXIST AND CONTINUE TO PERSIST. THIS CLUSTER
THEREFORE FOCUSES ON REMOVING THESE PRODUCT FROM WATER.

PRESENTED BY:

F N

IN PARTNERSHIP WITH:

COMMUNITY-BASED RESEARCH CONGRESS

MATERIAL
SCIENCES

PERFECT COMBINATION

Preparing and mixing the right chemicals in the right
amount is an essential lab skill. Learn about the
math that goes with it in this workshop!

ACCURACY IS KEY

Researchers need to work cleanly and efficiently.
Know how in this workshop, where you'll learn how
to properly measure and transfer liquids.

09:00 - 09:30

MICROMEET!

Physical processes exploit the many properties of
matter. See that in action in this workshop, where
matter is separated using density.

EVERDAY, WE EXPLOIT MATTER AND ITS PROPERTIES TO SOLVE REAL-
WORLD PROBLEMS. THE STUDY OF MATERIALS HAVE AFFORDED US

NUMEROUS INNOVATIONS THAT ALLOW USTO LIVE CONVENIENTLY. THA'
ASPIRATION HAS BEEN IMBIBED BY THE STUDIES IN THIS CLUSTER.

DA PR DB

LET'S TALK ABOUT ME:
MACERATION EXTRACTION

Good quality extracts makes for good results. Learn
more about it in maceration extraction.

LAB KA BA?: ASEPTIC TECHNIQUE

Microbiology studies are extremely susceptible to
contaminations. For everyone's safety, learn about
the aseptic technique in this workshop.

STREAK OR TREAT

Handling and studying bacteria follows a strict set of
rules. In this workshop, you will learn about proper
streaking technique in order to obtain accurate data.

BACTERIA ARE THE MOST ABUNDANT LIFE FORMS ON EARTH. QUITE
LITERALLY, THEY PERMEATE EVERY ASPECT OF OUR EXISTENCE - FROM
BIRTH, TO DISEASE, TO DEATH, AND EVEN IN INNOVATION. LEARN MORE
ABOUT HEM IN THIS CLUSTER.

(_(ﬁ)) PAG

PRESENTED BY:

A 8

IN PARTNERSHIP WITH.

COMMUNITY-BASED RESEARCH CONGRESS

RICE AND SHINE

Accuracy doesn't necessarily mean digital. This
workshop willteach you about the proper use and
handling of the Vernier caliper for measurements.

THE ART OF THE LACE BUG

Live organisms must be treated properly, for ethical
and safety reasons. This workshop teaches you how
to appropriately handle lace bugs in your study.

RICEUP

There are so many programs for analysis to choose
from. Know your priorities. This workshop teachers
STAR, a statistical tool built for agriculture research..

AGRICULTURE IS A NOBLE FIELD THAT PROVIDES HUMANS WITH THE
ENERGY TO NOT JUST SURVIVE BUT LIVE AND INNOVATE. TO FEED THE
WORLD, WE MUST FIRST UNDERSTAND THE FIELDS. THIS CLUSTER
CATERS TO THAT NEED AND THE INNOVATIONS THAT COME WITH IT.
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A o

IN PARTNERSHIP WITH
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HEALTH AND
TOXIGITY

LARVAENGERS ASSEMBLE!

Collecting organic samples for analysis can be pretty

difficult, especially when dealing with smallinsects.

But don't worry this workshop'’s got you covered. i

BE CAREFUL WITH MY BACTERIA

A speck of color holds plenty of information in
research. This workshop teaches bacterial staining,
amethod of identifying and classifying bacteria.

INSTAGRAMSMEAR

Depending on the study, you could culture bacteria i
different ways. Learn about smearing - one of those
techniques - in this workshop.

09:00 - 09:30

RESEARCH UTILIZES VARIOUS SUBSTANCES TO MEET THEIR OBJECTIVE.
SOMETIMES THESE VERY SUBSTANCES ARE THE SUBJECT OF RESEARCH|
AS THEY HAVE HEALTH IMPLICATIONS, WHETHER DIRECT OR INDIRECT.
STUDIES INTHIS CLUSTER REACT TO THAT CALLING, KNOW MORE INSIDE}
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\ IDUSTR VEKR(D
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JULU
LIT-SPICE 09:00 - 09:30

1030-nioo

Investigating the theoretical can save you time and
money. This workshop will teach you how to use
LtSpice, atool to analyze and simulate circuits.

CHARLIE IN THE CACAO FACTORY

Complex studies often use complex equations. But
with the aid of common software, one can automate
the solving process. Learn about it in this workshop.

GO SOLAR

Everything canimproved. Even the technology we
have now. Join this workshop to experience hands
on the assembly of a solar cell concentrator.

LIFE IS MADE EASIER BY THE EMERGENCE OF NEW TECHNOLOGY , WHICH
UPDATES THE OLD AND DISCOVERS THE NEW. WHETHER IT BE
MATERIALS OR PROCESSES, THIS CLUSTER CONTINUES TO PUSH THE
FRONTIERS OF TECHNOLOGY INTHEIR VARIOUS STUDIES.

PRAVA: 101 IN SLAYING
COMPUTER SCIENCE

Computers have their own language. Learn about
basic Java programming in this workshop.

SOFTWARE, SOFTWHAT,
SOFTWHY, SOFTHOW

Large quantities of numbers can be difficult to
analyze. Good thing there’s this workshop!

INSIDE A FISH

Looks can be deceiving, especially when you can't
even see it. This workshop teaches peering into the
small and the unseeable using microscopy.

THE USE OF TECHNOLOGY HAS MADE LIVING, STUDYING, AND EVEN
SURVIVING SO MUCH EASIER. IN THIS CLUSTER, SEE HOW MAN MEETS

NATURE, LOOKING INTO THE BOUNTIES OF THE ENVIRONMENT THROUGH
THE LENS OF TECHNOLOGY.
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APPENDIX C
STATION LABELS FOR GIMMICKS

PAGWARAGWAG PAGWARAGWAG

91t SCHOOL-BASED SCIENCE RESEARCH FAIR 91t SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY.25. 2020 | ROXAS CITY. CAPIZ JANUARY 25. 2020 | ROXAS CITY. CAPIZ

WASTE REMEDIATION AQUACULTURE AND NATURAL SCIENCES

LABUGAY PARASITE HUNTING
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91t SCHOOL-BASED SCIENCE RESEARCHFAIR 91t SCHOOL-BASED SCIENCE RESEARCHFAIR
JANUARY 25. 2020 | ROXAS CITY. CAPIZ JANUARY 25. 2020 | ROXAS CITY. CAPIZ

AGRICULTURE INDUSTRY, ENERGY AND EMERGING TECHNOLOGY

RIGE BILIS BLOW IT AWAY
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PAGWARAGWAG

97t SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY 25, 2020 | ROXAS CITY. CAPIZ

PAGWARAGWAG

97t SCHOOL-BASED SCIENCE RESEARCHFAIR
JANUARY 25, 2020 | ROXAS CITY, CAPIZ

FINDING MACKY DAMAK ~ THE MIGHTY
LARVAENGERS

PRESENTED BY: PRESENTED BY:
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97 SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY 25, 2020 | ROXAS CITY. CAPIZ

PAGWARAGWAG

g7 SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY 25. 2020 | ROXAS CITY. CAPIZ

HEALTH AND TOXICITY MATERIAL SCIENCES

GOLORING BACTERIA  PERFECT COMBINATION

PRESENTED BY:
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PAGWARAGWAG

97t SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY 25. 2020 | ROXAS CITY, CAPIZ

PAGWARAGWAG

97t SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY 25. 2020 | ROXAS CITY, CAPIZ

INDUSTRY, ENERGY AND EMERGING TECHNOLOGY COMPUTER SCIENCES

EVERYCGIRGUIT FEED ME: THE EATVENTURES
OF APRIORI BOT
W 93 Lel

PAGWARAGWAG

W m ':21, @®
9™ SCHOOL-BASED SCIENCE RESEARCHFAIR

PAGWARAGWAG
JANUARY 25. 2020 | ROXAS CITY, CAPIZ

97t SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY 25. 2020 | ROXAS CITY. CAPIZ

AQUACULTURE AND NATURAL SCIENCES INDUSTRY, ENERGY AND EMERGING TECHNOLOGY

COMPUTER COPS: FINDING WAY OF THE LIGHT
THE FAKE FORMAlIN FISH
ey ese
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PAGWARAGWAG

97t SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY 25. 2020 | ROXAS CITY, CAPIZ

PAGWARAGWAG

97t SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY.25. 2020 | ROXAS CITY, CAPIZ

WASTE REMEDIATION HEALTH AND TOXICITY
CATCH METALS COPPER HOPPERS
IF YOU CAN
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91t SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY 25. 2020 | ROXAS CITY, CAPIZ

PAGWARAGWAG

91t SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY 25. 2020 | ROXAS CITY, CAPIZ

ANTIBACTERIAL STUDIES AGRICULTURE

BALL IN THE HOLE SOLVE SALT GRIMES
WITH RICE DETECTIVE
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PAGWARAGWAG

97t SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY 25. 2020 | ROXAS CITY, CAPIZ
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97t SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY 25. 2020 | ROXAS CITY, CAPIZ

MATERIAL SCIENCES MATERIAL SCIENCES

SHOTS FIRED PIGK ME UP!
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91t SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY 25. 2020 | ROXAS CITY, CAPIZ
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91t SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY 25. 2020 | ROXAS CITY, CAPIZ

HEALTH AND TOXICITY HEALTH AND TOXICITY

WILL IT COLOR? MAKE HANAP-HANAP
THE PLATELE TS

PRESENTED BY: ~ IN PARTNERSHIP WITH: PRESENTED BY: ~ IN PARTNERSHIP WITH:

) f J f




Pagwaragwag 2020 Final Report | 163

WPAGWARAGWAG PAGWARAGWAG

97t SCHOOL-BASED SCIENCE RESEARCH FAIR 97t SCHOOL-BASED SCIENCE RESEARCH FAIR
JANUARY 25. 2020 | ROXAS CITY, CAPIZ JANUARY.25. 2020 | ROXAS CITY, CAPIZ

THE BATTLE FOR BASIL  ALGAEVE IT A SHOT!
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APPENDIX D
BE A PSHS-WVC SCHOLAR POSTER

PRESENTED BY: IN PARTNERSHIP WITH:
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Be a PSHS Scholar Goday!

Requirements
for Eligibility

certified Filipino
citizen

x>
‘Glll

w/ no pending app.

Application Requirements
= N\ 4

m‘h non-refundable certified true
Two (2) identical + test fee
+ 1x1 HD photos B é’afréep"”

Twao (2) filled out

grades of at least e
application forms

85

in S&T subjects

public - free
private - P100
o™

Perks of Being a PSHS Scholar

be born on or after

satisfactory rating
or its equivalent

in SY 2019-2020 ttJPaiFgrrg
report card free free monthly dorm ansp

X living
tuition ~ books allowance lodging allowance
up to

for low income families

have a

more info at: WWW.PSHS.EDU.PH
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MISSION

The Philippine Science High School,
o&eratmg under one System of
overnance and Management,
provides scholarship to students
with high aptitude in science and
mathematics.

The PSHS System offers an
education that is humanistic in
spirit, global in perspective, and

patriotic in orientation. It is based
on a curriculum that emphasizes
science and mathematics and the
development of well-rounded
individuals.

The PSHS System prepares its
students for careers in Science and
TechnologY and contributes to
nation building by helping the
country attain a critical mass of
professionals and leaders in
Science and Technology.

VISION

We are the leading science high
school in the Asia Pacific Region
preparin? our scholars to become
globally competitive Filipino
scientists equg)ped with 21st
century skills and imbued with the
core values of truth, excellence, and
service to nation.

MANDATE

The Philippine Science High School
System is a service institute of the
Department of Science and
Technology (DOST) whose mandate
is to offer scholarship in secondary
education with special emphasis on
subjects pertaining to the sciences
to prepare its students for a
science career (R.A. 3661). Its
primary function is to administer
the country’s scholarship program
in special science secondary
education.




Pagwaragwag 2020 Final Report | 165

--- NOTHING FOLLOWS ---



