viii

TABLE OF CONTENTS

CONTENTS Page
AUTHOR DECLARATION i i
APPROVAL \ i
ACKNOWLEDGEMENTS c) iii
ABSTRAK * iv
ABSTRACT Y. vi
uadls vii
TABLE OF CONTENTS Y, vii
LIST OF TABLES T xi
LIST OF FIGURES l xiii
LIST OF APPENDICES xiv
ABBREVIATIONS \d . Xvi
CHAPTER I: INTRODUCTION \Y. 1
D [ F18
CHAPTERII: LITERATURE REVIEW ¥ 4 T 4
2.1Honey Y’ \ YE’ 4
2.2 Chemical composition w y v\ 4\ 4
2.3 Physiological properti & 7
2.3.1 Antioxidan L) 7
2.3.2 Antimutggenic 1 To acflyity 7
2.3.3 Anti-in tom N 8
234 Athlgiewlonfncey O 8
2.3.5 Inf: efits A“" 8
2.3.6 D% ? hefI® efffcts & 9
2.3.4Ph ologicll efigets $ 10
2.3.%’ icrolyial 1}1% d health benefits 10
2&.8.1 Oral ‘eci (; 12
3 rolo 13
233 d healing 14
2.®tic cid fha B) 15
4. lfA 1Dycleri@il activity of lactic acid bacteria 16
%2.?2 Apgfibdctet compounds produced by LAB 17
% 2.8 3gefegtifi n of lactic acid bacteria 18
CHAPTER II: \ ISOLATION OF BACTIC ACID BACTERIA FROM 21

OMMERCIALN’ HONEY MARKETED IN

\ MALAYSIA
3.1 Introduction 21
3.2 Materials and Methods 22
3.2.1 Honey samples 22
3.2.2 Isolation of lactic acid bacteria from 22
commercial honey samples

3.3 Results 23
3.3.1 Isolation of lactic acid bacteria using different 23



media
3.4 Discussion
3.5 Conclusion
CHAPTER 1V: ANTIBACTERIAL ACTIVITY OF LACTIC ACID
BACTERIA ISOLATED FROM HONEY AGAINST

SELECTED MULTIPLE ANTIBIOTIC
RESISTANT (MAR) GRAM-POSITIV
BACTERIA
4.1 Introduction
4.2 Materials and methods *
4.2.1 Antibiotic resistant of selecte et
bacteria

4.2.2 Antimicrobial activity of LAB ischsing

dual agar overlay method
4.2.3 Determination of antibact tivity of

LAB supernatant using aigseitcY platds
4.2.4 Effect of heat treatment o W

on antimicrobial activit
4.2.5 Effect of enzymes t1 1cro al 1\’1@\ 29

micr 1

of LAB supernat
42.6 Effect of pH aéfv
activity of LAw mat

43 Results Cm &
4.3.1 Antibioticr test of tagdPet b@ria

4.3 imi ial aCti : akid bacteria
isolate 1Pst t& aib-y dual agar
over od® Q‘?

433 inhib1ty t bacteria in

'Eat on antimicrobial
ity of,
4. 5 E 1t1v1t§{ LAB supernatant
{@y of rnatant on antimicrobial
0

usion
cl 51 4 ((;)
\
CHAPTER V IBA CTIVITY OF LACTIC ACID
CTERIA ED FROM HONEY AGAINST

ELECTED Mﬁ'h IPLE ANTIBIOTIC RESISTANT
OF GRAM-NEGATIVE BACTERIA
5.1 Introduction
5.2 Materials and methods
5.2.1 Antibiotic resistant target bacteria
5.2.2 Antimicrobial activity of LAB isolates using
dual agar overlay method
5.2.3 Determination of antibacterial activity of LAB
supernatant using microtiter plates

o

25
25
26

T

27
27

8

29
29
2
30
31

32

34
9

37
39

41

41
43
43
43

43



5.2.4 Effect of heat treatment LAB supernatant on 44
antimicrobial activity

5.2.5 Effect of pH adjustment on antimicrobial 44
activity of LAB supernatant

5.2.6 Effect of enzymes on antimicrobial activity of 44

LAB supernatant
5.3 Results ?4
4

5.3.1 Antibiotic resistant test of target bacteria C\4
;I‘la 45

BN

5.3.2 Antimicrobial activity of lactic acid bac
isolates against target bacteria by dua

overlay method

5.3.3 Growth inhibition of pathogenic acmn 47
the microtiter plate

5.3.4 Effect of heat treatment o Tcrobial 47
activity of LAB supernatant l

5.3.5 pH sensitivity of LAB sup, 49

5.3.6 Enzymes sensitivity of LAB rmajan . w2
5.4 Discussion \Y§3
5.5 Conclusion | .{" 23
£ N
CHAPTER VI: CHARACTERIZATION TP IN 57
LACTIC ACID BAC IsqLA D Sg‘l\z
COMMERCIAL H M 1AL,
6.1 Introduction 37
6.2 Materials and me% I ,(k 58
6.2.1 Antibioti®gsistang FTac acidPacteria 58

6.2.2 Protei clectiQn L 58
6.2.3 PhenotYig ) #¥n ofiolates 59
6.2.4 Gen?ﬁ' chgractayi atiq@ 59
) extragjion J | 0 59
: digadidhdggeria 60
ampi§ied polymorphic DNA 60
chaig,eaction (RAPD-PCR)

e, 61

N. D1y fbs's%aht test of LAB isolates 61

Qﬁ. g e séﬁty of LAB isolates 62

50 typiédentiﬁcation of LAB using API 63

&/ CHL KX

A 6.3.4 Mole characterization for LAB isolates 66

\ 6.3.4.1 PCR of lactic acid bacteria 66

% 6.3.4.2 RAPD-PCR analysis 67

6.4 Discussion 7]

6.5 Conclusion 74

CHAP VII: SUMMARY 75
References 76
Appendix 100

LIST OF PUBLICATIONS 135



TABLE

10

11

LIST OF TABLES

Page

Nutrient Values of Honey
List of bacteria that were found to be sensitive to honey %\1
[solation of lactic acid bacteria from honey samples using di&t 24

media incubated at 37 °C for 48 h*
The antibacterial activities of selected antibiotics agw;arget 30
bacteria®

Growth inhibition zone of target bacteria by 31
honey by dual agar overlay method®

Percentage growth of target bacteria in esen %2
supernatant in microtiter plate incubated at 3

Growth percentage of Gram-positive @n’ Qﬁa a Wit AB 33
supernatant after heat treatment at megshirg@#1n 122 otiter

plate incubated at 30 °C for 72 h
\ _\
a
1

Growth percentage of Gram-
supernatant after heat tre
plate incubated at 30 °C Jor

h

e ;ﬁtho c \ha with LAB 33
e in microtiter
Le

thl)ga’c bacteria with LAB 34
16 ase K measured in

for 7

Growth percentage -posit
supernatant after, treaighent Wi

microtiter plat & ted a‘ 53
Growth perc

&
sl'tiv@th ogenic bacteria with LAB 35

supernatant men fh 8%% IT measured in microtiter
plate i mc r 2 RS

ow ntage 0 Grﬁn @tive pathogenic bacteria with LAB 36
sup t after adjustl to 3 measured in microtiter plate

i ted at 30 °C for 48

ernatant after adjusting pH to 5 measured in microtiter plate

: th percentage of Gram-positive pathogenic bacteria with LAB 36
c

ubated at 30 °C for 24, 48 and 72 h®

T



13

14

15

16

17

18

19

20

21

22

£

24

25

26

P4

N,

Antibacterial activity of selected antibiotics against target 45
pathogenic bacteria measured by diameter of inhibition zone
around the discs *

Growth inhibition zone of target bacteria by LAB isolated from 46
honey by dual agar overlay method * x
Growth percentage of target bacteria with LAB supernatan %
microtiter plate incubated at 30 °C for 48 h *

Growth percentage of gram negative bacteria wit B 48
supernatant after heat treatment at 90 °C in micrgtiter \plate
incubated at 30 °C for 48 h* (N

Growth percentage of gram negative bacte z LAB 49
supernatant after heat treatment at 121 °C 4 ictotitgr! pla
incubated at 30 °C for48 h * :

Y'
Growth percentage of gram negative%ria it A&‘%O

supernatant pH 3 in microtiter plate incubated 30 °(p f8r 4§ h ! b
T \V N
Growth percentage of gram n baggett ith‘g&B 51
supernatant pH 5 in microtiter plate &N 7
»Q) LAB 51

Growth percentage of gram X\

supernatant pH 6 in microtiter ncubaN & 48 h

6
Growth percentage of negative J Hact ) with LAB 52
supernatant after treatmen .m icrotiter plate
incubated at 30 °C for 4T

Growth percentage ;' oz’ % Q?lctena with LAB 53
supernatant afte Yt‘mer‘ n microtiter plate
incubated at 30

O

List of RAP (') 61
(J
Antibi stax‘ ?sult a&nst lactic acid bacteria® 62

ates fennentatloﬁg?oy lactic acid bacteria isolates using 64
HL identification systems

tification of isolates using API 50 CHL Kits and API web 66

Number of produced bands for all LAB samples using primer 5°- 69
AGCCAGCGAA-3’



xiii

LIST OF FIGURES

Figure page

10

Growth inhibition zone of LAB isolates against pathogenic bacteria 31
by dual agar overlay method after 24 h incubated at 30 °C

Growth inhibition zone of LAB isolates against pathogenic bacteéz

by dual agar overlay method after 24 h incubated at 30 °C

Proteinase activity of lactic acid bacteria on skim milk agar . JY)
indicated by clear zone around spot of bacteria

The DNA bands of LABs on the 1.5 % agarose gel usindngfimers 67

16S.S:  (5-AGAGTTTGATCCTGGCTC-3) and X (5-
CGGGAACGTATTCACCG-3), Lane 1:. HO06-FNZ! H('O6-C,
3.H008-D, 4. HO08-E, 5.H009-F and 6. HO10-G. \d

®

3.H008-D, 4. HOO08-E, 5.HO09-F and 6. HO1 THe prinfersg27

The DNA bands of LABs on the agarose gel@)é-A, 10| 6’C, ‘:,87'
n

'"AGAGTTTGATCMTGGCTCAA-G-3'")

AAGGAGGTGWT-CCARCC-3') Y' NG
The RAPD-PCR products obtain dqm 1 ola@rom 68
honey using primer P-70 5'-GTT (& C C-3’ 5
ted fr 69

\Li ‘}&o ated from
Q

Q,
The dandogram of RAPDN of Lﬁ\§B isolates using 70
primer P-53 5"-AGT C-Il', a:&?cillus acidophilus,

X: Lactobacillus p 4 Y:.‘ % pentoses and Z:
Pseudococcus pentoses. \ ®

The RAPD-PCR products ob fro
honey using primer P-66 5°-

The dendogram B rod of LAB isolates using 70
primer P-66 5’&1 G X @Lactobacillus acidophilus,

X: Lactobaci pardcaseX’ ¥ éﬁ?tobacillus pentoses and Z:
Pseudococ tose N\

s
The d of PIJ—PCR' products of LAB isolates using 71
prim 5’-AGCCAG A-3’, M: Lactobacillus acidophilus,
X: obacillus paracasei, Y: Lactobacillus pentoses and Z:
B occus pentoses.

S



Appendix

Appendix A

Appendix B

Appendix C

Appendix D

Xiv

LIST OF APPENDICS

Page

Figure 1: Honey samples which were used in this study
Figure 2: Lactic acid bacteria isolates form honey %\4
Figure 1: Growth of pathogenic bacteria after inoc n 95

LAB supernatants using bio photometer at optical ity

560 nm within 72h. V

Figure 2: Growth of pathogenic bacteria ﬂ(&u’culation 96

LAB supernatants using bio photomet rca c'ensi
560 nm within 72h.

after wnf)z’alo&‘g’/’
F

g.b
photometer at optical density §00 4 9y

Figure 2: Growth of pat & i@Qu ation 98
LAB supernatants aft %st' III 1\ sing bio
photometer at optic@ Séﬁ in‘?'h.
Figure 1: Growth tho%’b;}tgr@er inoculation 99
LAB supernat Xer adjugthhg ‘@to 5 using bio

ithin 72h.

Figure 1: Growth of pathogenic b

LAB supernatants after adjusty

genghacteria after inoculation 100

adidting ph to 5 using bio
(#%si 60 nm within 72h.

pho&’ atfopti
Appendix E &l: (:}r wti of p (Jgenic bacteria after inoculation 101

supe ata{ts er enzymatic treatment with

. R : :
oteinase K usm'gwlo photometer at optical density 560

N
N

nm within 72h.

Figure 2: Growth of pathogenic bacteria after inoculation o
LAB supernatants after enzymatic treatment with
proteinase K using bio photometer at optical density 560

nm within 72h.



Appendix F

Appendix G

Appendix H

XV

Figure 1: Growth of pathogenic bacteria after inoculation 103
LAB supernatants after enzymatic treatment with
proteinase K using bio photometer at optical density 560

nm within 72h.

Figure 2: Growth of pathogenic bacteria after inoculatiKiM

LAB supernatants after enzymatic treatment :\%

proteinase K using bio photometer at optical dens

nm within 72h.

Figure 1: Growth of pathogenic bacteria after lation 105

LAB supernatants after heat treatment 9&8 for 1 h

using bio photometer at optical density, wi ‘n 7

Figure 2: Growth of pathogenic bacgeria Mter gno on ?06
S

LAB supernatants after heat tre tvat 90 °C X

using bio photometer at optical "y 5 I{'ﬂ #hin d

Figure 1: Growth of patho w;ctev'\a afer in@gt.ion 107

LAB supernatants after atmen 21 A& for 1 h
using bio photometer hicd : T within 72h.
Figure 2: Growth @gmgna% r inoculation 108
LAB supematam\

entAﬁtMZl %G for 1-h
using bio pioto?ﬂ at otytic

nsi@éo nm within 72h.



API
CaCO;

HCL
H,0,
LAB
Mg
mm
MRS
NAOH
nm

OD
PCR
RAPD-PCR

sp/spp.

XVi

ABBREVIATIONS

Analysis Profile Index
Calcium carbonate
Grams

hour

Hydrochloric Acid
Hydrogen peroxide

Lactic acid bacteria

Microgram ? ;
Millimeter l
de Man Rogosa Sharpe '\d‘

Yv
Sodium Hydroxide % J | -\G}
4 \’Y'

Nanometer Y. \
Optical density g
&

polymerase chx
Randomly ar@ie pﬁ?ﬂ I?QN”A polymerase

chain reacti N
— G &
pecies

A
N
')



	Image00014.jpg
	Image00015.jpg
	Image00016.jpg
	Image00017.jpg
	Image00018.jpg
	Image00019.jpg
	Image00020.jpg
	Image00021.jpg
	Image00022.jpg

