EFFECT OF LIGHT EMITTING DIODE (LED) ON THE MYCELIAL
GROWTH, MYCELIAL BIOMASS PRODUCTION AND
ANTIOXIDANT PROPERTY OF Ganoderma Iucidum

ABEGAIL A. ALCAZAR

An Undergraduate Thesis Submitted to the Faculty of the Department of Biological
Sciences, College of Arts and Sciences, Central Luzon State University,
Science City of Mufioz, Nueva Ecya, Philippines
in Partial Fulfillment of the Requirements
for the Degree of

BACHELOR OF SCIENCE IN BIOLOGY

JUNE 2018



ACCEPTANCE SHEET

This undergraduate thesis entitled “EFFECT OF LIGHT EMITTING DIODE
(LED) ON THE MYCELIAL GROWTH, MYCELIAL BIOMASS PRODUCTION
AND ANTIOXIDANT PROPERTY OF Ganoderma lucidum™ prepared and submitted

by ABEGAIL A. ALCAZAR, in partial fulfillment of the requirements for the degree of
BACHELOR OF SCIENCE IN BIOLOGY, is hereby accepted.

RICH M1 JTUm, M. Se. SO F'RDMHV, Ph.D.

Adviser

C/aaled

Dafe Signed

Critic

Date Signed

Dcpa ent Rcsearc W C (}Drdmatm

AK /m:d

Accepted as partial fulfillment of the requirements for the degree of
BACHELOR OF SCIENCE IN BIOLOGY

ANGELEES M. DE LEON, Ph.D. RlC[l N Tm{‘f M.Sc.

Chair, Department of Biological Sciences oll¢ge Research Coordinator

_ (’L-L/;Q

Date Signed Dale Signed

EV A. ABELLA, Ph.D.
Dean, €ollege of Arts and Sciences

Date Signed

i



BIOGRAPHICAL SKETCH

The author came from a very simple, contended yet happy family, which

originated from Talavera, Nueva Ecija and currently living at Mabalacat, Pampanga. She

was born on September 3, 1996 and the youngest among the five daughters of Mr.

Alejandro §. Alcazar and Mrs. Gelen A. Alcazar

She started her formal education in Campus Elementary School then transferred
to Calipahan Elementary School and finished her elementary as a student with an
academic honor last 2008. She continued her secondary education in Putlod San Jose
National TTigh School wherein she was an honor student from first year until third year,
then transferred and finished her last vear at Talavera National High School in 2012,

For her tertiary education, she enrolled in Central Luzon State University at
Science City of Munoz, Nueva Ecija. She is currently pursuing the degree of Bachelor of

Science in Biology and hoping to finish her course this year 2018.

11



ACKNOWLEDGMENT

With genuine and heartfelt thanks, the researcher would like to express her
gratitude to the several persons who helped her complete this promising research

To her beloved parents and sisters, for their immeasurable love, prayers, time,
cffort, moral and financial support which gave her the motivation to strive hard and
determination to reach her goal in life,

To Mr. Rich Milton R. Dulay, her precious adviser, for his guidance, valuable
assistance and suggestions which led to the improvement of this research. The knowledge
he shared, the time he spent, especially for the continuous remind and encouragement
which made her do well to improve this research.

To Dr. Sofronio P, Kalaw, her critic, for his expertise, intelligent suggesiions and
ideas which greally contributed to the realization of this study.

To her classmates, co-advisees especially her dear friends, who keeps persuading
her work really hard. For the memories they create together outside and inside the
laboratory that will never be forgotten and will always remain to the heart of the
researcher,

Above all to the almighty God, for the unconditional love he gave to the
researcher and to her family. For his infinite wisdom and benevolence that granted her

the strength to overcome the problems and hindrances in her life,

v



TABLE OF CONTENTS

LIST OF FIGURES

LIST OF APPENDICES

LIST OF APPENDIX TABLES
LIST OF APPENDIX FIGURES
ABSTRACT

INTRODUCTION

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 LITERATURES

Mushroom Cultivation of the Philippine

Description of Garnoderma lucidum

Antioxidant Property of Ganoderma lucicum

Antioxidant Property of Edible Mushroom

Effects of Light Emitting Diode (LED) on Mushroom Growth

MATERIALS AND METHODS

Source of Mushroom Strain
Preparation of Stock Culture
Preparation of Secondary Myceha
Sub — study 1. Effects of Red, Green and Blue Light Emitting Diode
(LED) on Mycelial Growth of Ganoderma fucidum
Preparation of Solid Medium
Inoculation of Mycelia on the Solid Medium
Sub - study I1. Effects of Red, Green and Blue Light Emitting Diode
(LED) on Mycelial Biomass Production of Ganoderme liciclum
Mycelia Culture in Liquid Media
Sub-study IT1. Effects of Red, Green and Blue Light Emitting Diode
(LED) on Antioxidant Activity of Ganoderma lucidum
Ethanol Extraction of Mushroom

v

PAGE

Viii

[y L L B b —

[ B« QR R

2

14
14
14

15
15
16

16

17
17



DPPH Radical Scavenging Activity Assay
Estimation of Total Phenolic Content
Diata to be Gathered
Statistical Analysis

RESULTS AND DISCUSION

Sub-study L. Lffects of Red, Green and Blue Light Emitting Diode
(LED) on Mycelial Growth of Ganoderma hucidm
Sub-study 1. Effects of Red, Green and Blue Light Emitting
Diode (LED) on Mycelial Biomass Production of Granoderma
Lucidim
Sub-study Ul Effects of Red, Green and Blue Light Emitting Diode
(LED) on Antioxidant Activity of Ganoderma lucidum

DPPH Radical Scavenging Activity

Total Phenolics Content

SUMMARY, CONCLUSION AND RECOMMENDATION
Summary
Conclusion
Recommendation

LITERATURE CITED

APPENDICES

¥4
18

18
19

20

23
26
26
28

30



TABLE

I3

Lo

LIST OF TABLES

Mean diameter of mycelial growth and mycelial density of G.
Iuciclim grown on coconut water agar in different illumination
conditions after three days of incubation

Influence of different illumination conditions in (. fncidum
mycelial biomass production after fifteen days of incubation

Radical scavenging activity and total phenolics content of G.

lucidm mycelia grown on coconut water in different illumination
conditions

Vil

PAGE

27



I'IGURE

1

LIST OF FIGURES

Mycelial growth performance of G. lucidum grown on coconut
water agar in different illumination conditions: (A) Red LED, (B)
Green LED, (C) Blue LED, (D) Fluorescent Light, (E) Dark

condition and (F) Alternating light and dark condition after three
days of incubation

Mycelial blomass production of G, lfucidum grown on coconut
water in different illumination conditions: (A) Red LED, (B)
Green LED, (C) Blue LED, (D) Fluorescent Light, (E) Dark
condition and (F) Alternating light and dark condition after 15
days of incubation

Vil

PAGE

21

24



LIST OF APPENDICES

APPENDIX PAGE
A Analysis of Variance 41
B Certificate of Analysis 43
B Photodocumentation 45

X



LIST OF APPENDIX TABLES

APPENDIX TABLE

-3

Analysis of variance of mycelial growth diameter of (G, Jucidiumi in
different illumination conditions on 1¥ day of incubation

Analysis of variance of mycelial growth diameter of G. /ucidim in
different illumination conditions on 2" day of incubation

Analysis of variance of mycelial growth diameter of G fucidim in
different illumination conditions on 3™ day of incubation

Analysis of variance of volume loss of (i [fucidum mycelial
biomass in different illumination conditions

Analysis of variance of fresh weight of G. lucidum mycelial
biomass in different illumination conditions

Analysis of variance of dry weight of G. lucidum mycelial
biomass in different illumination conditions

PAGE

41

41

41

41

42



LIST OF APPENDIX FIGURES

APPENDIX FIGURE

1

I-3

Radical scavenging activity of (. lucichum grown on coconut
water in different illumination conditions

Total phenolic content of (7. fucicdum grown on coconut water in
different illumination conditions

Preparation and inoculation of culture in solid media
Preparation and inoculation of culture in liquid mycelia

Harvested mycelial biomass of G. lucidum grown on coconut
water in different illumination conditions

X1

PAGE

43

44

45

45

46



ABSTRACT

) f\l‘C”"ZARs ABEGAIL A., Department of Biological Sciences, College of Arts
aﬂf_' Sciences, Central Luzon State University, Science City of Munoz, Nueva Ecija,
Philippines, JUNE 2018, EFFECTS OF LIGHT EMITTING DIODE ON THE

MYCELIAL GROWTH, MYCELIAL. BIOMASS, AND ANTIOXIDANT
PROPERTY OF Ganoederma lucidum

Adviser: RICH MILTON R. DULAY, M.Sc.

Light is an important factor for the growth of many forms of life including
mushroom. Cranoderme lweidhom is a white rot wood-degrading basidiomycete that
typically grows on logs. To assess the effect of illumination condition, this paper
highhghted the effect of hght emitting diode on the myeelia growth, biomass production
and antioxidant activities of (7. fucidum. Among the different set of LED, . fucidium
recorded the highest mean mycelia diameter in fluorescent light condition with a mean of
76.67mm, On the contrary, blue LED condition recorded the lowest mean mycelia
diameter with a mean of 62.33mm after 3 days of incubation. In terms of mycelial
biomass, . fucidum favors red LED condition which exerted the highest mycelial yield
of 7.20g, while fluorescent light condition recorded the lowest mycelial yield with a
mean of 4,14g after 15 days of incubation. In terms of DPPH radical scavenging activity
and total phenolic content. alternating light and dark condition exerted highest radical
scavenging activity of 84.80% and highest TPC of 146.29 GAEg/ sample. Therefore,

different illumination conditions are evident to have an effect not only on the growth of

G. Iucidum but also on enhancing its antioxidant property.
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