ANTIFUNGAL PROPERTIES OF ESSENTIAL OIL
Cymbopogon nardus, Cymbopogon citratus, AND
Leptospermum brachyandrum AGAINST
PHYTOPATHOGENIC FUNGI Fusarium spp.

MIRA HAZIRA BT HAIDZIR

BACHELOR OF SCIENCE (Hons.) BIOLOGY
FACULTY OF APPLIED SCIENCE UNIVERSITI
TEKNOLOGI MARA

JULY 2018



This Final Year Project Report entitled “Antifungal Properties of Essential Oil
Cymbopogon nardus, Cymbopogon citratus, And  Leptospermum
brachyandrum Against Phytopathogenic Fungi Fusarium spp” was submitted
by Mira Hazira Bt. Haidzir, in partial fulfilment of the requirements for the
Degree of Bachelor of Science (Hons.) Biology, in the Faculty of Applied
Sciences and was approved by

Iwana Izni Bt. Zainudin

Supervisor
Faculty of Applied Sciences
Universiti Teknologi MARA (UiTM)
Negeri Sembilan, Kampus Kuala Pilah,
Pekan Parit Tinggi,72000 Kuala Pilah
Negeri Sembilan.

Lili Syahani Binti Rusli Dr. Aslizah binti Mohd Aris
Coordinator Head of Biology School
Faculty of Applied Sciences Faculty of Applied Sciences

Universiti Teknologi MARA (UiTM) Universiti Teknologi MARA (UiTM)

Negeri Sembilan, Kampus Kuala Pilah, Negeri Sembilan, Kampus Kuala Pilah,

Pekan Parit Tinggi, 72000 Kuala Pilah ~ Pekan Parit Tinggi,72000 Kuala Pilah
Negeri Sembilan. Negeri Sembilan.

Date:




TABLE OF CONTENTS

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1: INTRODUCTION
1.1 Background of Study

1.2 Problem statement

1.3 Significance of the study

1.4 Objectives of the study

CHAPTER 2: LITERATURE REVIEW
2.1  Essential Oil
2.1.1  Cymbopogon nardus
2.1.2  Cymbopogon citratus
2.1.3  Leptospermum brachyandrum
2.2 Antifungal Properties of Essential Oil
2.3 Essential Oil vs Chemical Fungicide in Crops
2.4 Phyto-Pathogenic Fungi Species
2.4.1  Fusarium spp.

CHAPTER 3: METHODOLOGY
3.1 Materials

3.1.1 Raw materials
3.1.2 Chemicals
3.1.3 Apparatus

3.2 Methods

3.2.1 Preparation of fungi samples for morphological study

3.2.2  Inoculum preparation
3.2.3  Zone inhibition Disc Diffusion Assay

3.2.4  Minimum inhibitory concentration (MIC)

33 Statistical Analysis

v

PAGE
iii
iv-v
vi
vii
viii
xi

1-2

W NN

9-10
10-11

12
12
13

13-14
14
15
16

16-17



CHAPTER 4: RESULTS AND DISCUSSION

4.1
4.2
4.3
4.4
4.5

Morphology identification of fungus Fusarium spp.

Antifungal Activity of Essential Oil on Inhibition Zone Diameter
Inhibition Zone Diameter of Fungus Fusarium spp.

Chemical Constituent variability between Essential Oil
Minimum inhibitory concentration (MIC) test

CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS

CITED REFERENCES
APPENDICES
CURRICULAR VITAE

18-19
20
20-25
26-29
29-33

34-35

36-41
42-44
45-46



ABSTRACT

ANTIFUNGAL PROPERTIES OF ESSENTIAL OIL Cymbopogon nardus,
Cymbopogon  citratus, AND Leptospermum  brachyandrum AGAINST
PHYTOPATHOGENIC FUNGUS Fusarium spp.

The Fusarium spp. was frequently responsible for the postharvest losses
particularly due to fungal invasions. Essential oil was studied as alternatives to
synthetic pesticides needed to sustain quality of plant sources. The present study
was conducted to determine the size of inhibition zone of three essential oil
Cymbopogon nardus, Cymbopogon citratus and Leptospermum brachyandrum
against phyto-pathogenic fungal strain Fusarium spp. This research was used to
identify potential biosynthetics essential oil based on size of inhibition zone to
continue with minimum inhibitory concentration. The 100 pl spore suspension
of Fusarium spp. was inoculated in a PDA media with 5Sul of essential oil on
paper disc together with negative control DMSO and positive control Ridomil
fungicide for incubation of 72 hours at 24°C. The largest inhibition zone
diameter was C. citratus with the final size of 1.75 mm. The minimum inhibitory
concentration (MIC) of Fusarium spp. was tested with the most efficient oil
among all three that was C.citratus at the concentration of 20% that is
0.2mg/ml which is the lowest concentration of the oil that is able to suppress the
growth of mycelia. Considering these results it would be very useful to promote
the crop culture of plants with C. citratus oil in order to guarantee of quality and
healthier postharvest.
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