ANTIBACTERIAL AND ANTIOXIDANT POTENTIAL OF BRITTLE STAR
COLLECTED FROM BARANGAY DIGUISIT, BALER, AURORA

NAJA FRANCESCA S. MEDEL

An Undergraduate Thesis Submitted to the Faculty of the Department of Biological
Sciences, College of Arts and Sciences, Central LuzonState University,
Science City of Mufioz, Nueva Ecija, Phili ppines
in Partial Fulfillment of theRequirements
for the Degree of

BACHELOR OF SCIENCE IN BIOLOGY
(Major in Biotechnology)

JUNE 2019



TABLE OF CONTENTS

LIST OF TABLES
LIST OF FIGURES
LIST OF APPENDICES

LIST OF APPENDIX TABLES
LIST OF APPENDIX FIGURES
ABSTRACT

INTRODUCTTON

Background of the Study
Objective of the Study
Significance of the Study

Scope and Limitation of the Study
Time and Place of the Study

REVIEW OF RELATED LITERATURE

Characteristics and Anatomy of Brittle Star

Life History
Reproduction
Life-style and habitat

Biological Importance of Brittle Star
Antimicrobial Property of Brittle Stars
Antioxidant Property of Brittle Stars
Saponin-like compounds isolated from Persian Gulf Brittle
Star (Ophiocoma erinaceus)

Biology and Pathogenicity of the Test Organism
Escherichia coli
Staphvlpcoccus aureus

MATERIALS AND METHODS

PAGE

viii

%l
®iil

Xiv

da L L bS o=

o



Collection and Sample Preparation
Specimen Identification
Methanolic Extraction of Brittle Stars
Evaluation of Antibacterial Activity
Test Organism
Preparation of Inoculum
Preparation of Assay Plates
Preparation of Paper Disc
Antibacterial Assay
Antioxidant Activity of Brittle Star species
DPPI Radical-Scavenging Assay
Data Gathered
Statistical Analysis

RESULTS AND DISCUSSION

Sample Identification

Breviturina dentata

Brevitunng brevipes

Ophiocoma aethiops
Antibacterial Property of Brevitwma dentata, Breviturma brevipes
and Ophiocoma aethiops
Antioxidant Activity Breviturma dentata, Breviturma brevipes and
Ophiocoma aethiops

SUMMARY, CONCLUSION, AND RECOMMENDATION

Summary
Conclusion
Recommendation

LITERATTIRES CITED
APPENDICES

14
14
14
15
15
15
16
16
16
I17
17
14
18

19

19
19
20

22

27
20
29
29
10

26



LIST OF TABLES

TABLE PAGE
1 Mean diameters of zone of inhibition by different treatments on
E. coli afler 12, 24, 36 and 48 hours of incubation 23
2 Mean diameters of zone of inhibition by different reatinents on
8. auwreus atter 12, 24, 36 and 48 hours of incubation 25
3 Scavenging cffects of methanolic extracts of different species of

brittle star and standard cathechin on [JPPH 27

vii



LIST OF TABLES

TABLE PAGE
1 Mean diameters of zone of inhibition by different treatments on
F. coli after 12, 24, 36 and 48 hours of incubation 23
2 Mean diameters of zone of inhibition by different treatments on
S. aureus after 12, 24, 36 and 48 hours of incubation 25
3 Scavenging effects of methanolic extracts of different speciss of
brittle star and standard cathechin on DPTH 27

vii



FIGURLE

LIST OF FIGURES

Breviturma brevipes
Breviturma dentata
Ophiocoma aethiops

Assay plates of different treatments against £. coli pathogen
after 12, 24, 36 and 48 hours of incubation

Assay plates of different treatments on S. awreus pathogen after
12, 24, 36 and 48 hours of incubation

viii

PAGH
19

21

23

24



APPENDIX

A

= o T 0@

£

LiIST OF APPENDICES

Preparation of 0.5 McFarland Standard (Archarya, 2016)
Analvsis of Variance (ANOVA)
Certificate for the Tdentification of Brittle Star

Laboratory Results of DPPH Scavenging Activity of Brittle Star

Collection of Sample
Sample Preparation

Antibacterial Activily Preparation

ix

PAGE
37
38
41

45
46
48



LIST OF APPENDIX TABLES

APPENDIX TABLE

|

One way analysis of varniance of the antibacterial activity
methanolic extruct in different species of brittle star against £.
eoli in 12 hours of incubation

One way analysis of variance of the antibacterial activity
methanolic extract in different species of brittle star against E.
colt in 24 hours of incubation

One way analysis of variance of the antibacterial activity
methanolic extract in different species of brittle star against F.
coli in 36 hours of incubation

One way analysis of variance of the antibacterial activity
methanolic extract in different species of brittle star against £
coli n 48 hours of incubation

One way analysis of variance of the antibacterial activity
methanolic extract in different species of brittle star against S
aureus in 12 hours of incubation

One way analysis of variance of the antibactenal activity
methanolic extract in different species of brittle star against 5.
qureus in 24 hours of incubation

One way analysis of variance of the antibacterial activity
methanolic extract in different species of brittle star against S.
aurens in 36 hours of incubation

One way analysis of variance of the antibacterial activity
methanolic extract in different species of brittle star against S.
aureus in 48 hours of incubation

PAGE

18

38

39

39

39

39

40



LIST OF APPENDIX FIGURES

APPENDIX FIGURE PAGE
L Certificate of identification of Breviturma dentata 41
2 Certificate of identification of Breviturma brevipes 42
3 Certificate of identification of Ophipcoma aethiops 43
L RS A results of brittle star extracts 44
5 Collection of Brittle Stars 45
& Rocky intertidal zone of Diguisit, Baler 45
7 Dined brtile stars 46
B Pulverizing of dried brittle stars using mortar and pestle and

liquid nitrogen 46
Q Weighing of pulverized brittle stars 47
10 Immersion of powdered brittle star in methanol for 72 hours 47
i1 Fiitration of brittle star methanol extract 45
12 Preparation of Assay Plates 49
13 Antibacterial Assay 49

X



ABSTRACT
MEDEL, NAJA FRANCESCA 8., Department of Biological Sciences, College
of Arts and Scicnces, Central Luzon State University, Science City of Munoz, Nueva
Ecija, Philippines, JUNE 2019, COLLECTION, IDENTIFICATION,

ANTIBACTERIAL AND ANTIOXIDANT ACTIVITIES OF BRITTLE STAR
COLLECTED FROM BARANGAY DIGUISIT, BALER, AURORA

Adviser: EVARISTO A. ABELLA, Ph.D.

This study evaluated the antibacterial and antioxidant potential of brittle stars
methanol extract. Three species of brittle star collected along the intertidal zone of
Diguisit, Baler Aurora were identified based on morphological approach using diagnoshic
keys. The species were identified as follows: Breviturma dentata, Breviturma brevipes
and Ophiocoma aethiops. The antibacterial potential was evaluated using the paper disc
method and zone of inhibiiion was measured against £, coli and 5. aureus. B. brevipes
recorded the highest diameter zone of inhibition against E. coli and S, aureus after 48
hours of incubation with 16.17 + 0.42mm and 13.85 + 5.55mm respectively. 0. aethiops
only inhibited 5. awrens with zone of inhibition of 7.10 £ 0.1 #mm in 48 hours and no
anlibacterial potential against E. coli, while B. dentata did not show inhibitory effect at
all. Antioxidant property of brittle stars were evaluated using DPPH radical scavenging
assay. (). acthiops got the highest radical scavenging activity with 35.71% among the
three species of brittle stars. This was followed by B, dentata and B. brevipes having the
came radical scavenging activity of 32.65%. Based on the results, the collected species of

brittle stars has antibacterial and antioxidant potential.
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