APPENDICES

APPENDIX A: PERMITS AND LETTERS

Parental Consent

Kalayaan Ave., Brgy Cembo, Makati City
School

PARENTAL CONSENT

1, Angelita O. Suyat, am allowing my son, John Mikko O. Suyat from Grade 12-Del
Mundo to leave his class on February 16, 20, 21, and 22 to conduct their study entitled
Acaricidal Potential of Copper Nanoparticles Synthesized using Guyabano (Annona
muricata) Leaf Ethanolic Extract against Brown Dog Ticks (Rhipicephalus sanguineus). It
will be understood that he will not return to her class during the days on which they are excused.
It will also be understood that my daughter will be absent from his classes during the
experimentation period and that she must comply with her missed requirements.

In addition, 1 am allowing my daughter to conduct the Phytochemical Analysis of their

guyabano extract for their rescarch within the school premises on Saturday, February 18

s ina
part of their

Morcover, 1 am also allowing my son to handle chemicals and brown dog ti
environment while wearing proper laboratory gear, for | acknowledge that this is
overall study.

Warm regards,

:\nuﬁu 0:5

Kalaysan Ave, Brgy Cermbo, Makati City
Makati Science High Schani
SY.2022.223

PARE

TAL CONSENT

1, Janice C. Alberto, am allorw
) g ing my daughter, Angela Nic ) .
-Del Mundo to leave her class on February 16, 20, 31, e o3 1m0 from Grade

L, . and 22 to conduct their study

mun—:::::I L:':rlz:ll.ll:l of Copper Nanoparticles Synthesized using Guyabano }A:‘::::

il b ey Eaenalic Extract agsins Brown Dog Tieks (Rhipicphalas sanguineus) 3

excd. et she vill ot et 10 ber class drin the days on e e o

N understood that my daughter wil be absent from her classes during the
perimentation peiod and tht she must comply with hr missed requiemenss ¢

In addition, 1 am allowing

my daughter to cond; .
guyabano extract for their rescarch ot the Plyiocheriical

Analysis of th
within the school premises on Saturday, Feby -

ruary 18

Moreover,
safe environment
their overall study.

am also allowing my daughter to handle chemicals and brown log ticks, in a
le ic: de
ks,
while wearing proper laboratory gear, for I acknow ledge that this is part of

Warm regards,

T———
Janice C. Alberto
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PARENTAL CONSENT

1, Karen S, Aguenza, am allowing my daughter, Bernadette Kimberly S, Aguenza from
Grade 12-Del Mundo to leave her class on February 16, 20, 21, and 22 to conduet their study
entitled Acaricidal Potential of Copper Nanoparticles Synthesized using Guyabano (Annona
muricata) Leaf Ethanolic Extract against Brown Dog Ticks (Rhipicephalus sanguineus). Tt
will be understood that she will not retum to her class during the days on which they are
excused. It will also be understood that my daughter will be absent from her classes during the
experimentation period and that she must comply with her missed requirements.

In addition, 1 am allowing my daughter 1o conduct the Phytochemical Analysis of their
guyabano extract for their research within the school premises on Saturday, February 18,

Moreover, T am also allowing my daughter to handle chemicals and brown dog ticks, in a

safe environment while wearing proper laboratory gear, for 1 acknowledge that this is part of
their overall study.

Warm regards,

i

Kalayaan Ave., Brgy Cembo, Makati City
Makati Science High School
S.¥.20222023

PARENTAL CONSENT

1, Claire Macale, am allowing my son, Lee Ramses M. Ihacnycez from Grade 12-Del
Mundo to leave his class on February 16, 20, 21, and 22 to conduct their study cntitled
Acaricidal Potential of Copper Nanoparticles Synthesized using Guyabano (Annona
muricata) Leaf Ethanolic Extract against Brown Dog Ticks (Rhipicephalus sanguineus). It
will be understood that he will not return to his class during the days on which they are excused.
1t will also be understood that my son will be absent from his classes during the experimentation
period and that he must comply with her missed requirements

In addition, 1 am allowing my son to conduct the Phytochemical Analysis of their guyabano
extract for their research within the school premises on Saturday. February 18.

Moreover, I am also allowing my son to handle chemicals and brown dog ticks, in a safe
environment while wearing proper laboratory gear, for | acknowledge that this is part of their

overall study.
Warm regards,

.

Claire Macale



February 13, 2023,
To whom it may concern:

Good day!

Excuse Letter

Fn

Kalayaan Ave., Brgy Cembo, Makan City
Makati Science High School
5.Y. 2022-2023

We, the sixth research group from Grade 12-Del Mundo, with a study titled Acaricidal Potential of
Copper Nanoparticles Synthesized using Guyabano (Annona muricata) Leafl Fthanolic Extract
against Brown Dog Ticks (Rhipicephalus sanguineus), will conduct our data collection process slarting
February 16, 2023. Unforwnately, the experimentation procedure will coincide with school hours as it

will last a week,

In line with this, we ask permission to be excused from your class.
specific dates, along with the location and purpose of our absence.

Attached below is the table of the

Date

Location

Purpose

February 16 (Thursday)

MSHS Laboratory

Plant extraction

February 20 (Monday)

MSHS Laboratory, Laboratory
with Drying Oven (Outside
MSHS)

Nanoparticle synthesis

February 21 (Tuesday)

PNRI, DLSU Manila & Bifan

Nanoparticle characterization

February 22 (Wednesday)

MSHS Laboratory

In vitro assay

Should there be any class requirements that we might miss on these days, may we still be granted the

opportunity to comply with them.

We believe that your approval will be of great help in the success of our data collection process.

Thank you!
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Protocol Letter

F
&)

Ealayaam Ave_ Brgy Ceembo, Makaci Cley
Makatl Science High Schoal
S.¥. 2022-2023

PROTOCOL LETTER

We, the sixth research group from Grade 12-Del Mundo, with a study entitled Acarvicidal
Paotential of Copper Nanoparticles Synthesized using Guyabano (Anmnoena muricata) Leaf Ethanolic
Extract against Brown Dog Ticks (Rhipicephelus sanguineus), will conduct an experiment in the
school laboratory involving an in wirro assay with brown dog ticks. The researchers acknowledge that the
usage of brown dog ticks may cause harm and infestations when improperly handled. With this, the
researchers prepared the following protocols for proper handling, wsing, and disposing of the
aforementioned organism:

L. The ticks will be browght to the school laboratory in sealed containers, These containers
will be placed in a safe place where they will not be prone o damage caused by
hcc]dems, heat, and other external factors that may break the contalners. The containers
will only be opened under safe clroumstances and when i is tme o conduct the in vitro
assay. This will be strictly followed to avold the ticks from escaping the containers and
contaminating the laboratory.

I During the experimentation process, a biohazard sign will be posted at the laboratory
entry, Indicating that access ks restricted. Only the researchers and designated teachers
will be allowed to enter, given that they are wearing the appropelate protective clothing
(laboratory gown, face masks, gloves, and safety glasses).

i The ticks will be evenly distribued among the Petrt dishes using sterile tweezers. After
the ticks have been placed in thelr respective dishes, the tweezers will be sterilized and
then properly disposed of by wrapping them in plastic before being thrown in the trash.
Unused ticks will be kept in one contalner and will remain sealed until the end of the
experiment.

v, The researchers will ensure that the ticks in the Petrd dishes and the Initial contalners will
not escape ensuring safety and cleanliness.

v.  Once the experiment is done, all containers with ticks, dead or alive, will be sealed and
submerged in Amitraz, a commerclally available acaricide. These containers will be
brought to the nearest restroom, where thelr contents will be poured into the tollet for
proper disposal. The researchers will guarantee that the contents of the containers will be
poured entirely into the wiler and that no leak or spill will occur. The researchers will
ensure that the tollets will be flushed twice to guarantee that no trace of the tcks will be
left behind.

wl.  The used containers and needles will be cleaned with ethanal before proper disposal.
Face masks, gloves, hairnets, gogales, and any other equipment will be disposed of. All

of these will be pur inside a plastic bag. Lab gowns wsed by the researchers shall be
properly sterllized through the wse of hot water, rubbing aleohol, and laundry detergent.
(Mot all at the same time.) The researchers will thoroughly wash thelr hands using hand

s0ap.
wil.  The table/s where the contalners were placed will be sanitized using tssue and ethanol.

The protocols listed above are in accordance with the recommendations of the Centers Disease
Control and Prevention and Yale Environmental Health and Safery. The researchers will ensure that all
these will be strictly followed.
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APPENDIX B: CERTIFICATIONS AND FORMS

Plant Certification

Department of Agriculture
BUREAU OF PLANT INDUSTRY
Crop Research and Production Support Division

692 Sqn Andres Strect, Malate, Manila, Philippines
Email Address: vl
Tel. No. (02] 8525-7909, [02) 8525-2987 | Website: buplant.dagov.ph

PLT-ID-CRPSD-088-23
March 6, 2023

PLANT IDENTIFICATION/CERTIFICATION

L L _;ileGmmcn Name:

Guyabano (Tag), Soursop (Engl) %

2. Family / Scientific Name: Annonaceae / Annona muricata |
3. Collector’'s Name & Addr Bernadette Kimberly S_ Aguenza, Angela Nicole |
C. Alberto, Lee Ramses M. Ibafiez,
John Mikko O. Suyat
Makati Science High School 9 Kalayaan Ave.,
Brgy. Cembo, Makati City
4. Collection Site/Source: Calauan, Laguna
| '5. Date of Collection: January 29, 2023 -
6. Types of Sample: ( ) Whole plant (x) Leaves
() Stem ( ) Roots
() Flowers ( ) Fruits
() Seeds () others
7. Status of Sample: Semi-Dried
8. Description/Remarks: See attached sheet
9. References: See attached sheet
Identified and certified by: Noted by: s 0
/
ZHE%I’I% ESTANOL MARIEEL R. MAMALAYAN
Project Assistant Il 0IC, Chief Crop Improvement Plant

Genetics Resources Section

Approved by:

ASTHER z f LINAWAN
OIC-Chief, CRPSD

Family Name B Annonaceae

Common Name : Guyabano (Tag.), Soursop (Engl)
Scientific Name : Anona muricata Linn.
DESCRIPTION/REMARKS:

Guyabano fruit is medium-sized, evergreen, monocious tree up to 20(-30) m tall and
80(-200) cm in diameter; all living parts exude viscid, white latex when injured. Bark rough
to somewhat scaly, dark grey to grayish- brown. Crown dense, conical in young and shaded
trees, becoming rounded spreading in the older tree. Leaves thin leathery, obovate-elliptic
to elliptic 5-25 cm x 3.5-12 cm broadest or above the middle; dark green and shined above,
dull pale green underneath; petiole 1.5-4 cm long, shallowly grooved on the adaxial side,
sparsely lateral and short. Fruit barrel- or pear-shape, 30-100cm x 25-50 cm, with short
pyramidal protuberances or warts; firm or soft, golden yellow, fleshy perianth surrounding
the seeds.

Edible pulp constitutes 25-40 % of the fruit's weight. Food value per 100 g of edible
pulp of ripe and young (value in brackets) fruits are as fallow: water 72-77.2 g (85.2 g).
protein 1.3-2 g (2 g). fat 0.1-0.4 g (0.6 g), carbohydrates 189 25.4 g (11.5g). fiber 08 1.1g
(2.6 g). ash 0.8-1.4 g (0.7 g), calcium 22-37 mg (53 mg), phosphorus 18-38 mg ( 20 mg), iron
0.4-1.1 mg (0.4 mg), sodium 2 mg (3 mg), potassium 407 mg (323 mg), vitamin A 175-140
1U (30 1U), thiamine 0.03-0.09 mg (0.12 mg), riboflavin 0.05 mg (0.05 mg), niacin 0.9-4 mg
(0.5 mg), vitamin C 8-10 mg (12 mg), energy value is 395-410 k] 210 k) per 100 g. Fresh
seed contains 57.6 % water and 600 k] cnergy; per 100 g mainly in the form of carbohydrates
(34.9-38.4 g per 100 g).

REFERENCE:

Soepadmo E. 1992. Edible Fruits and Nuts. Plant Resources of Southeast Asia No. 2. E.
W. M. Verheij and R. E. Coronel (Editors) PROSEA Bogor Indonesia Pp.86-91.

Parasite verification

Republic of the Philippines
DEPARTMENT OF EDUCATION

National Capital Region
Schools Division of Makati

MAKATI SCIENCE HIGH SCHOOL
Kalayaan Avenue, Barangay Cembo, Makati City 1214, Metro Manila

CERTIFICATE OF AUTHENTICITY

This is to certify that the acquired samples presented by the researchers SUYAT ET. AL is a species of the
family Ixodidae with the scientific name of Rhipicephalus sanguineus.

Given this ]g‘l"l day of F“*W:rw\ at ASNC P"l]“““-"‘*

Vetified by

T G09-355 TET-C0000
Licance No..__{I34

Noted by:

Dianne A. Ramil
Research Adviser



UV-Vis Form

De La Savrte UniversiTy No.
pd Vice Chancellor for Research and Innovalion F
CentralInstumentabon Facality 0 | Revision No.
: Effectivity Date
Page 10f1
UV-Vis ANALYSIS FORM
| CIF Control No.:
USER INFORMATION
M  Facuity Contact No.: 09754478972
Princpa |navisf?'gamr Dianne A. Ramil Email Address: dianneramil@makatiscien
) ' ce.edu.ph
Aguenza, Bemadette 5. | Contact No.: (9499675517
. Alberto, Angela Nicole C. - "
Name of Student/Researcher: loanez, Lee Ramses M. | Email Address: ]ohn.suyamnogclje@hmakah
Suyat, John Mikko O. science.eau.p
Institution / Organization: Makati Science High School
Address: 9 Kalayaan Ave., Brgy Cembo, Makati, 1214 Metro Manila
INFORMATION ON THE SAMPLE PREPARATION
UV Analysis for Solutions UV Analysis for Solids and Liguids UV Analysis Using ISR Attachment
) Preferred CFilm
e, solent Tpedt | Zpowser
ol g AT mple: [Dhthers:
- Type of / Absorbance
Dilution Factor: Elalgtténp Data v Transmittance
. Needed: [ Reflectance
[1'es, handle with caution.
Hazardous: ¥ No. The analysis needs to be done within 3
[ 0thers: days from the submission date.
Sensivity 1o 7 gt s [Nofe: Rush analysis wil ncur
Environmental Temperature, storeat  _"C. 7 No
Faclors Mot sensitive
SAMPLE and ANALYSIS INFORMATION
Date of Submission: February 21, 2023 T Wasglength No. of
Sample Name/Code: = Module Range Trials
: Synthesized using
Remarks/Other information : + Wavelength Scan 200-800
abaut the samplle: guyabangxltsr:g‘aihanollc (Spectrum Module) nm 1
el
ltems acquired from the Lab: ] Specific Wavelength Scan
(o e iled p by CIF saf) (Pholametric Modul).
Concentration of Standards
TERMS AND CONDITIONS
| understand anc agree to the following:

a. Unpaid samples will not be analyzed end processed.

b. Succeeding experiments for the submitted samples can only be carmed out upen instruction and upan payment preferably within 7 days afier the relesse of
inifial results.

€. Tha UN-Vis spectra, which wil be sent via a-mail, shall be in pet farmat cortaining the experment rasuls.

d. That the DL3U Spactroscopy Laboratory does nat prowide spectral i i the rasults of th i

e That the raw and processed chectronic data fles will be avtematically deleled afer one (1) year from the analysis dale.

. That | musst claim my samples within 7 warking days afier the e-mal release of the results, | undarstand that unclsimed samples will be disposed of
accordingly.

. That the DL5U Spactmscopy Laboratory staff shal nod be held liable for the sample dagradation or sofeent aveporation of my sampla.

h. That the DLSU Spactroscopy Laboratory wil nol be held liable for the breakage of sohiant botes, sampls containgrs, which octurted during lranspod

Signature aver printed name:
m%r Fi gator

TO BE FILLED-UP BY THE CIF PERSONNEL ___

Analysis Date: Total Cost (PhP):
Processed by: OR Number:
Release Date of Results: Mo, of Semples Remaining (For Contracted Clients)
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FTIR Form

Republic of the Philippines

DEPARTMENT OF EDUCATION

National Capital Region
Schools Division of Makati

MAKATI SCIENCE HIGH SCHOOL
Kalayaan Avenue, Barangay Cembo, Makati City 1214, Metro Manila

February 14, 2023,

DR. CARLO ARCILLA
Director, DOST-PNRI

Commonwealth Ave., Diliman, Quezon 1101

Greetings!

The undersigned are Grade 12 students from Makati Science High School, currently conducting
a study entitled Acaricidal Potential of Copper Nanoparticles Synthesized using Guyabano
(Annona muricata) Leaf Ethanolic Extract against Brown Dog Ticks (Rhipicephalus

sanguineus).

We are humbly asking for the assistance of your good office in the characterization of our
copper nanoparticles through the Fourier-Transform Infrared Spectroscopy (FTIR).The samples
will be delivered to the PNRI Central Avenue Gate and will be received by the security guard on

duty.

Aside from the official copy to be retrieved in person, we request that the certification be sent

digitally in this email, as well.

Thank you in advance for your kind assistance!

Respectfully,

Joh 0 O. Suyat

7 /
A
P

Lee Rafﬁgs M. Ibafiez

Noted by

Bemadette Kﬁéﬁy S. Aguenza
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SEM Form

DEe LA SaLLe UNIVERSITY

¥ No. CIF-IEM-TRFO1
o Revision No. 03 Vice Pressdent for Resoarch and Innavation

R R Central Instrumentation Facidity

o » grated Electron py Lalks ¥
L Pagelof1
IEM SEM-EDS ANALYSIS/ TEST REQUEST FORM
|l.':onwtﬂo.:
USER INFORMATION (Please fil out ALL information)

Name of FacultyManager : Conlact No.: 09754478572

|_Principal Investigator ki Emad Address g
Conlaci No.- (9499675517

Name of StudentRequestor - —r—
Rassancher: John Mikko 0. Suyat E-mai ] ﬂ_mymwmp
Institutior/Organizabon'Company: | Makati Scence Hgh School

Address: 9 Kalayaan Ave., Brgy. Cembo, Makati

: SAMPLE INFORMATION (Please fill out ALL information)

1. Nature of the sample: 4. Electro Static Discharge sensitive (ESD)

+ Conductive  * Non- conductive

g iy e ot pleasa chack # you wil *No VYes
adoww b s emncion . o sarple
ot ke g ey Y
*No *Yes FNO ses NOTES4 o g

3. Sample Dimension in mem (L x W x H) of (dia. x thick.}
Ideally <100 nm (samples are nanoparticles)

5. Rush sample (-1.5 day @1 image|. Normal lead tme is 1 sample & 3
working days (excep! SabSun and Holbidays)

v No  ®Yes
See NOTES § oty Rysh =
: YSIS EST fll out ALL information

T — T eiminn. 9 anma [T ————— IE}
Dats of Submission/ shipped: February 22, 2023 HOow many images required ¢ 3
DawﬂﬂmdhlEM: Targel magnifi 1 um and 2 ym
Sampie name [ code: NA EDS requirement No Yes «

. Do not expose to lighl unless IF YES to EDS pls. choose )
Special handling instructions: o e SEM, Point*  Mapping *

REQUIRED: Pleasa draw or insart a photo of the area/ pont in which you wish 1o take an image of anatyze, add extra sheet d recessary. See NOTES 3

MOTES: PLEASE READ CAREFULLY

a—p m

Ona (1) analyss = 1| rmage, sample can have many anafyses, 80 pleasa specthy fe regon of rienest (RO1),. Cosd changrg = PER IMAGE

CIF-EM will rspect Tt samples and kake phollo f necessany, before performang any anafyss 0 necord s condibon, I 8 Srcs P sample ursutibie bof aralyss IEM wil
Irdorm i recuesicr ko send @ new samgle 32 The requesion expenss. CIF IEM i not katie ko any damages noumed dunng st b COF

¥ e regpon of irderes! & MOT SPECIFIED, IEM will select e area, othersse any addtiondl urspectied area of nol agreed upon sl be BILLED SEFRHATELY

sampes whach may Cuse absence of wmages f no catng 8

o AT Ty g o get 3 betier

isocted by P requestor, Ten IEM reserves e nght 1o select the best image secng and 53l charps e mequesior kor he seraces renoered- satsfed of not

-

Sample dmersan dealy should nol be mone Tan Smm Tecness of heght (based on onentation) 50 Tt will B n Pe cramber | e semple 5 oo kege o (7] = ol
apmcrid [ rmarven (e nghl Io G T sampie anc gel 3 porson necnsary b fe aalns

TERMS AND CONDITIONS
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No. QF-IEM-TRIOL DEe La SALLE UNIVERSITY

o Revision No. 0 Vico Proskdent lor Resaarch and Innovation
Caniral Instrumentation Facility
" tectivity Date June 1, 2022
- Integrated Electron Microscopy Laborstory
Pagalofl
| indarstand mnd ngres o P

ap o=

Toowing

That | have read he NOTES™ cambuly and | FULLY AGREE weth ils conionts

Thst | wil b Dol scooning Lo e agread conl with IEM and anabysis wil commance ugon payment of the agresd cost.

That tha requesid images sl be sent wa s-mall, In [pg, bep o pl lormul (o EDS report]

Tht e |EM Laboraory doss rol provide inteeprolation of tha £05 isilts a3 wel a4 the SCM images snd i fres from any Bablites if urd porties imad § kot offer pumoses
o B whad s indanded (o

Thet ihe rew and ol ol i deats Moy will be dy dedelec] afler 2 montts o (e dete of imkeass of arabysis
Subrmetied Larphes must be 1o ‘-M- uummuum Al srrpes ot claenod after this period wil ba cisposed of accoedingly.
Thast I | wish b | ¥ hvgmon of courier, | That e DLSU IEM Laboratony wil ol be held katile for the sample
mmm»mmmw

DLSU EN " DLSU CF-

Ihh‘w mm]ln-ﬂrlh.lﬂ!dllm ﬂmﬂv hhﬁﬂm-‘hmh“m Thee cosi o
Aamiphe in the SEM wcreen ready for magrifed imaging
L
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RESULTS

APPENDIX C

In vitro assay results
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UV-Vis Peak Pick Table

Spectrum Measurement Report

Data Set: Suyat_DAR - RawData
<Peak Pick Table>
No. P Wavelength Abs. Description

1 (] 632.00 1000000

2 i3] 502.00 1000000

3 [ 44750 1000000

L ] 420,00 1000000

5 ] 304.00 1000000

[ [ 371.00 1000000

7 (67 34950 1000000

a8 (] 32950 1000000

] i3] 312580 1000000
10 ) 282.00 1000000
11 (67 272,00 B.BTAT1
12 [ 256.00 1000000
13 3 22380 6.70416
14 4] 723.50 9.01716
15 [1] 540.50 909883
16 [+] 46350 809015
17 (4] 431.00 9.01847
18 [ 4] 408.50 9.02218
19 [1] 379.00 9 156094
20 [4] 361.50 B.01075
21 O 332.50 6.58752
i [1] 315.00 533391
23 (4] 207.00 4 52354
24 [4] 281.50 6.38760
25 [ 4] 265.50 433797
26 [1] 240.00 387791
27 [4] 221.00 4 91582
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APPENDIX D: GANTT CHART

Research Steps and
Tasks To
Accomplish

SEP

OCT

NOoV

DEC

JAN

FEB

MAR

APR

MAY

Topic Defense

Writing of Chapter 1

Writing of Chapter 2

Writing of Chapter 3

ODP Defense

Preparation for
Experimentation

Gathering of
Materials

Collection and
Verification of
Guyabano Leaves

Drying of Guyabano
Leaves

Extraction of
Guyabano Leaf
Extract

Phytochemical
Analysis of
Guyabano Leaf
Ethanolic Extract

Synthesis of the
Copper
Nanoparticles

Characterization of
Copper
Nanoparticles

Collection and
Verification of Ticks

In vitro testing of
acaricide using
contact bioassay

Data Analysis

Revision of
Methodology and
Other Parts

Writing of Chapter 4

Writing of Chapter 5
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APPENDIX E: EXPENDITURES

Expense Cost

Reagents Php 927
UV-Vis Php 850

SEM Php 1,380
Drying Oven Php 650
Delivery Fees Php 470
Inoculation Needles Php 175
Stool Cups Php 100

Other Expenses Php 1,040

Total Php 5,592
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APPENDIX F: DOCUMENTATION

Shade drying of guyabano leaves

68



Phytochemical screening of guyabano leaf ethanolic extract

Guyabano-mediated Copper nanoparticles (CuNPs)
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In vitro assay of acaricide
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