PHYTOCHEMICAL ANALYSIS, ANTIBACTERIAL AND
ANTIFUNGAL ACTIVITY OF PETROLEUM ETHER,
ETHYL ACETATE AND ETHANOL EXTRACTS
IN THE STEM BARK OF PITHECELLOBIUM
JIRINGA

NURUL ANASUHAH BINTI OSMAN

Final Year Project Report Submitted in
Partial Fulfillment of the Requirement for the
Degree of Bachelor of Science (Hons.) Chemistry
in the Faculty of Applied Sciences
Universiti Teknologi MARA

JANUARY 2016



ACKNOWLEDGEMENT

Bismillahirrahmanirrahim

In the name of Allah S.W.T, the Most Gracious, and the Most Merciful. Alhamdulillah,
thanks a lot to Allah for all the His blessings, strength, endurance given in completing
this thesis successfully. First of all, I would like to express my deep appreciation and
thanks to my supervisor and co-supervisor, Madam Zurhana Bt. Mat Hussin and Dr.
Aiza Bt. Harun for exemplary guidance, monitoring and constant encouragement
throughout the course of this thesis. Thanks a lot for giving me an advice, suggestion
and always supporting me in completing this project until the final form. I have been
very fortunate to be under their guidance.

Besides that, I am highly gratitude to staff members, assistant science officer, Tuan Hj.
Nik Mohd Zamani Bin Nik Ismail and laboratory assistants, Mr. Fauzie, Mr. Mohamad
Zahir, Mr. Suhairi, and Mr. Azman for the guidance and valuable information provided.
I am grateful for their cooperation and toleration during running my lab work.

Lastly, I am thanks almighty to all my family and friends for their constant
understanding, supporting and encouragement in completing this project. I have
dedicated my work exclusively for all of them.

Nurul Anasuhah Binti Osman.

i1l



TABLE OF CONTENTS

Page
ACKNOWLEDGEMENTS iii
TABLE OF CONTENTS v
LIST OF TABLES vi
LIST OF FIGURES vii
LIST OF ABBREVIATIONS viii
ABSTRACT X
ABSTRAK X
CHAPTER 1 INTRODUCTION
1.1 Background of study 1
1.2 Problem statements 5
1.3 Significance of study 6
1.4 Objectives of study 7
CHAPTER 2 LITERATURE REVIEW
2.1  Introduction 8
2.2 Phytochemical analysis 12
2.2.1 Petroleum ether solvent 12
2.2.2  Ethyl acetate solvent 13
2.2.3 Ethanol solvent 15
2.3 Antifungal and Antibacterial activity 16
CHAPTER 3 METHODOLOGY
3.1  Materials 20
3.1.1 Raw material 20
3.1.2 Chemicals and reagents 20
3.1.3 Microorganisms 21
3.1.4 Apparatus 21
32 Preparation of extracts 22
3.2.1 Sample collection 22
3.2.2 Preparation of crude extract 22
33 Phytochemical analysis of the crude extract in stem bark of Pithecellobium
Jiringa 23

3.3.1 Phytochemical screening of extracts 23

v



3.3.1.1 Test of alkaloids

3.3.1.2 Test of saponins

3.3.1.3 Test of flavonoids

3.3.1.4 Test of tannins

3.3.1.5 Test of terpenoids (Salkowski test)
3.3.2 TLC analysis

3.4  Antifungal and antibacterial activity of the crude extract in stem bark of

Pithecellobium jiringa
3.4.1 Test organism
3.4.2 Agar preparation
3.43 Microbiological assay
3.4.3.1 Preparation of test solution
3.4.3.2 Preparation of antifungal inoculum
3.4.3.3 Preparation of antibacterial inoculum
3.4.4 Agar overlay bioautographic assay

3.4.4.1 Thin Layer Chromatography (TLC) preparation

3.4.4.2 Preparation of the thin layer agar
1. Antifungal
2. Antimicrobial
3.4.5 Staining the bioautogram

CHAPTER 4 RESULTS AND DISCUSSION
4.1 Phytochemical screening

4.2  TLC profile of petroleum ether, ethyl acetate, and ethanol extracts
4.3  Antifungal and antibacterial activity of the crude extract in stem bark of

Pithecellobium jiringa
4.3.1 Antifungal
4.3.2 Antibacterial

4.4 Agar overlay bioautography assay of antifungal and antibacterial activity

of the crude extract in stem bark of Pithecellobium jiringa.

CHAPTER 5 CONCLUSION AND RECOMMENDATIONS

CITED REFERENCES
APPENDICES
CURRICULUM VITAE

23
23
23
24
24
24

25
25
25
26
26
26
27
28
28
28
28
29
29

30
32

42
42
49

56

62

64
70
72



ABSTRACT

PHYTOCHEMICAL ANALYSIS, ANTIBACTERIAL AND ANTIFUNGAL
ACTIVITY OF PETROLEUM ETHER, ETHYL ACETATE AND ETHANOL
EXTRACTS IN STEM BARK OF PITHECELLOBIUM JIRINGA

The aim of this study seeks to investigate the phytochemical analysis, antibacterial and
antifungal activity of petroleum ether, ethyl acetate and ethanol extracts in stem bark of
Pithecellobium jiringa (P. jiringa). The studies on phytochemical analysis was revealed
the presence of important secondary metabolites; tannins, flavonoids, terpenoids and
saponins in the plant hence indicating the medicinal potentials of plant. The study was
investigated antibacterial and antifungal activity of P. jiringa stem bark. The test was
conducted on two bacteria gram-positive strains (Staphylococcus aureus and
Staphylococcus epidermidis) and two dermatophytes (7rychophyton mentagrophytes and
Candida albicans). These microorganisms are the causative agents that attack various
parts of the body and skin and tend to the following conditions; Tinea
corporis (Ringworm of the Body), Tinea cruris (Jock itch), Candidiasis (Moniliasis;
Thrush), and Staphylococcal infection. The results showed that the crude extract of the
stem bark of P. jiringa exhibited marked antimicrobial effects on Staphylococcus
aureus, Staphylococcus epidermidis, and Trychophyton mentagrophytes and not
inhibited on Candida albicans. The crude extract showed the highest or active inhibition
on the microorganisms was ethyl acetate extract with 11.7 mm, 13 mm and 28 mm zones
of inhibition respectively. The larger zones inhibition was at highest concentration, 200
mg/ml for antibacterial and 400 mg/ml for antifungal activity. The ethyl acetate and
ethanol extracts of P. jiringa stem bark screening showed more potent inhibit against all
the tested microorganisms. Furthermore, the bioautography assay revealed the secondary
metabolites that presence in the plant positively inhibited microorganisms. It is
concluded that P. jiringa stem bark have a potential source of active antimicrobial agent,
and a detailed assessment of its in vivo potencies and toxicological profile is therefore
advocated.
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