33

REFERENCES
Abouda, Z., 1. Zerdani, 1. Kalalou, M. Faid & M. T. Ahami. 2011. “Tl %Cterial
activity of Moroccan bee bread and bee-pollen (fresh and& against
pathogenic bacteria™. Research Journal of Microbiology. New pril. 6(4):
376-384.

Ali, S. A. & Z. Hassan. 2015. "Physicochemical properties ar mc oblal activity of
honey from the Malaysian stingless bee against ted bactena
(Master thesis). Universiti Sains Islam Malaysia.
' -\
Allameh, S. K., H. Daud, F. M. Yusoff, C. R. S d &

ris. 20%2. "Isolation,
identification and characterization otEMnosm' 144 emeﬂ&es as a new

probiotic from intestine of snakehea hanna us )p=~giican Journal of
Biotechnology. 11(16): 3810-3816.

‘% %
Aween. M. M.. Z. Hassan, B. J. 1®ldin

, g&%& Y. A. Eljamel. 2012.

"Evaluation on antlbactendw f Lag bac@ acidophilus strains isolated
from honey". Americar uY of Appliec "“b New York: 9(6): 807-817.
\" &

&ndlell O. Girones & J. L. Muzquiz.
1s(9§'fi

1e 16S rRNA gene for identification of

Balcazar, J. L., 1. De B
2007. "Sequen
lactic acid

<4

the&u’testinal microbiota of healthy salmonids".

ria®isolafed Yyo
unofpQy. }cmb@hgy and Infectious Diseases. 30(2): 111-118.
&

Compara

ional Domiati cheese". International Journal of Microbiology Research.
’i Mumbai: 3(1): 59-66.



34

Bilkova, A., H. K. Sepova, M. Bukovsky & L. Bezakova. 2011. "Antibacterial potential
of lactobacilli isolated from a lamb". Vet Medicine. 56(56): 319-324.

X
Boorn, K.. Y. Y. Khor, E. Sweetman, F. Tan, T. Heard & K. H&nmef. 2010.
"Antimicrobial activity of honey from the stingless bee T7rigona ¥arbonaria

determined by agar diffusion, agar dilution, broth microdiluti d time- kill
methodology". Journal of Applied Microbiology. 108(5): ISW !

Y-

Bulgasem, Y. B. , Z. Hassan , N.K. A. Abdalsadiq , W. M usoft IJ M. Musa &
M. N. Lani. 2015. “Anti-Adhesion Activity of Lacti®cidfBac ¥ tant
against Human Pathogenic Candida Species Bio . Hedlth ‘i?]ﬂﬁ irnal.

Vol. 9 No. 6:3. September. p 1-9.

4

? i g

Carina Audisio, M., M. J. Torres, D. C. Sab@lba‘ : I\M‘C!. Apella. 2011.

"Properties of different lactic acid IN 1solated {g@m Ame//;_'/g,-a L. bee-

gut". Microbiological Research. l(ﬂ 1 E: 1-13: \T &\
TV S

Chowdhury, A.. M. N. Hossain, N. J. St{ ~akru®m M. M. Billah & M. M.

Ahmed. 2012. "Screenigg oRacmba [Tus 3pp. 1& uffalo yoghurt for probiotic
and antibacterial aCti\’i\%l ‘nal Q} act 1})/ & Parasitology. 3(8): p.156.

B
Dunne, C., L. O'Mahc N&A p

Yo

S

hoifatyn, D. Morrissey, S. O'Halloran & B.

Kiely. 2001. " ro S legti affiteriadfor probiotic bacteria of human origin:
correlation w vivol findin ".ég American Journal of Clinical Nutrition.
3(2): 38 - fgrs T

2\ &

Endo, A & alminen. 2013. "Honeybees and bechives are rich sources for fructophilic
tidwcid bacteria". Systematic and Applied Microbiology. 36(6): 444-448.



35

Erkkild, S. & E. Petdjd. 2000. “Screening of commercial meat starter cultures at low pH
and in the presence of bile salts for potential probiotic use™. Meat Science. 55(3):

297-300. T
N

Forsgren. E.. T. C. Olofsson, A. Visquez & 1. Fries. 2010. "Novel lac,%s bacteria
inhibiting Paenibacillus larvae in honey bee larvae". Apia’o/ogich: 99-108.

V

Fridman. O.. A. Goldberg, I. Ronin, N. Shoresh & N. Q. Balalgan. ¥14. "Optimization of
lae time underlies antibiotic tolerance in evolved bact§ ow"_ Nature.

513(7518): 418-421.
®
g
| O
0 014, FARt otic\r;sztance n

Gad. G. F. M.. A. M. Abdel-Hamid & Z. S. H. %014,
lactic acid bacteria isolated from some ph¥{{mac Mand Ny products".
Brazilian Journal of Microbiology. 45( tv °‘ 4‘

s, 0 T MO
IMiy 0 Ry robiotic characteristics
om® tradigidpal @nemed milk “Dahi’in

4 012, September. "Investigation
> erties of lactobacilli isolated from
Koozeh cheese"®& 1.3(3), p- 181

Herbert, E. W :Shinﬁ #4978 <2Chemical composition and nutritive value of

bee—cgl!&‘te and bee-stored p 1". Apidologie. 9(1): 33-40.
~N

of lactic acid bacteria 1S0.

Bangladesh". Pakistan J()urnw

g
§
N
2.
S
i
>
m
7
I
*' d
g
G
o 0&
/4

of antibacterial,

TEeh %Carter. S. E. Blair & T. A. Heard. 2008. "Antibacterial activity of honey

QM the Australian stingless bee Trigona carbonaria”. International Journal of

Antimicrobial Agents. 32(1): 89-90.



36

Kimoto-Nira, H. & K. Amano. 2008. "Antimicrobial activity of honey produced by
stingless honey bees". Journal of Apicultural Research. 47(4): 325-327. Y.

Klare, 1., C. Konstabel, G. Werner, G. Huys, V. Vankerckhoven, G. neter & H.
Goossens. 2007. "Antimicrobial susceptibilities ofLactobacil/zWiococcus and
u

Lactococcus human isolates and cultures intended for probiqtic oMgputritional use".
Journal of Antimicrobial Chemotherapy. 59(5): 900-912. w

ilesic: B

. .
151(:2%:1111%]
ddg “Serbia".

Kosti¢. A. Z.. M. B. Bara¢, S. P. Stanojevi¢, D. M. Milojk
Sikoparija. P. Radisi¢, M. Prentovi¢ & M. B.
composition and techno-functional properties
LWT - Food Science and Technology. 62(1,

Krystyjan, M., D. Gumul, R. Ziobro & A. K4 'blS. {ilh 111 n of biscuits with
bee pollen and its effect on physico®Meny nf&mdant properties in
biscuits". LWT - Food Science ar n()/(&’ : 4@46.

? ] A Q"?
A\

Loper, G. M., L. N. Standifer, M. mp’on ! G@m. 1980. "Biochemistry and
d ( udu@lcis) pollen and bee bread. 1.

'.%a)/ogie. 11(1): 63-73.
&
ct of alginate concentrations on survival
casei NCDC-298". International Dairy

microbiology of bee- c® almor

Martins, B. ¥ & J. C. Locke. 2015. "Microbial individuality: how single-cell
taggeneity enables  population level strategies". Current Opinion in
MiQwbhiology. 24: 104-112.



37

Mourad, K. & K. Nour-Eddine. 2006. "In vitro preselection criteria for probiotic
Lactobacillus plantarum strains of fermented olives origin". Internation rnal

of Probiotics and Prebiotics. Vol. 1. No. 1. pp. 27-32. c\

Muhialdin, B. J., Z. Hassan, M. M. A. Imdakim, F. K. S. A. Kaha . M. Aween.
2012. "Malaysian isolates of lactic acid bacteria with anti% activity against
Gram-positive and Gram-negative pathogenic bacteqi".

ournal of Food
Research. 1(1): 110-116.

Nagai, T., T. Nagashima, T. Myoda & R. Inoue. 2 "Prepgratio 1nd ctional
properties of extracts from bee bread". Food/. ing. 48(3f: 29H-2
4

N
' & A Viasquez. 2014.

Olofsson, T. C., E. Butler, P. Markowicz, C. Lh il
"Lactic acid bacterial symbionts in If s—an unKiSwn @ to honey's

antimicrobial and therapeutic actiyaties". ¥nt ')T
10.1111/iwj.12345. vol. 13. Oct ‘@ 66
o q
RN
N
Pochart, P., P. Marteau, Y. B uhw Gogerel l@oux & J.-C. Rambaud. 1992.
"Survival of /71.'/1?/0/%‘% ngest ' Medted milk during their passage
114

1
}en
through the human gma te n "@study using intestinal perfusion”.
The American Jm&. 'C/inlcal /

tritio, S5(1): 78-80.
N 1 O
’ 2 (.)
Rasmussen, C. & ‘gn. 2910. @/al stingless bee phylogeny supports ancient
di\'crgenw 1 ; ﬁ_istance dispersal". Biological Journal of the
Linnean Xgci®y. 99(1): 206- &

Ruiz, argolles & B. Sanchez. 2014. "Bile resistance mechanisms in Lactobacillus

ifidobacterium". Review Article. P. 65.



38

Sabaté, D. C., L. Carrillo & M. C. Audisio. 2009. "Inhibition of Paenibacillus larvae and
Ascosphaera apis by Bacillus subtilis isolated from honeybee gut ney
samples". Research in Microbiology. 160(3): 193-199.

Sahadeva, R. P. K., S. F. Leong, K. H. Chua, C. H. Tan, H. Y. Chan, long & H. K.
Chan. 2011. "Survival of commercial probiotic straigs toypH and bile".
International Food Research Journal. 18(4): 1515-1522.

Salim, H. M., A. D. Dzulkiply, R. D. Harrison, C. Fletcher,éR. aWM. D. Potts.
®

2012. "Stingless bee (Hymenoptera: Apidae: M&gonini) dfvers f'in '%'ocalp
forest reserves in Peninsular Malaysia". Rafjl dletin of oo gy e8(1): 60(1):
213-219. b 4 5
Salleh, F., M. N. Lani & N. Ismail. 2014. *&robial I
gom T€rn d

o
~

ty (@%1 free supernatant
apdflesh against multiple

poisoning cases 1n
Sciences (IOSR-JPBS).

of lactic acid bacteria 1solated

antibiotic resistance’s Salmon
Malaysia". IOSR Journal of,
9(6): 60-65.

: nlcr@na/ Journal of Food Microbiology.
C
'S
&
y S. Iﬁstafa, R. Bahreini & M. Y. A. Manap. 2013.

( of LactobagRlts  plantarum, Lactobacillus  pentosus and
ﬁoney stomach of honeybee". Brazilian Journal of

is fermentum froi

ogy. 44(3): 717-722.

Valerio, P. Lavermicocca, M. Pascale & A. Visconti. 2004. "Production of
phenyllactic acid by lactic acid bacteria: an approach to the selection of strains

contributing to food quality and preservation". FEMS Microbiology Letters.
233(2): 289-295.



39

identification and characterization of probiotic Lactobacilli spp. from, TaN¢hineh".

O

Vasiee, A., F. Tabatabaei Yazdi, A. Mortazavi & M. Edalatian. 2014. "Isolation,
aﬁ

International Food Research Journal. 21(6).

Vasquez, A., E. Forsgren, 1. Fries, R. J. Paxton, E. Flaberg, L. Szekel . C. Olofsson.
2012. "Symbionts as major modulators of insect health: ic plcid bacteria and

honeybees". PLoS One. 7(3): e33188. T

Vasquez, A. & T. C. Olofsson. 2009. "The lactic acid bgcteriMinv \/M@p ction
of bee pollen and bee bread". Journal of Apicultu eseargh. 3': @ 95,

s \’Y'

ashi®¥ Taylor & M.

Yoshiyama. 2013. "Characterizationy o N®&/0bac the_dggestive tract of the
Japanese honeybee, Apis cerana japOWRga". Journd@Rof I}Q'zebrate Pathology.

112(1): 88-93. ¢ :\
e 3
4 o1 O G Gl -7V Tl B%\M
t

gastrointestinal viabilgey o two photogynth bacteria, Rhodopseudomonas
palustris and Rhodobd®ter Yphaergdesy ‘Dl%a of Zhejiang University Science.
B 8(9): 686-692.



Sangai Merab, Itama - Yellow
Kajang/ Selangor
(SM) Brown

Bro

Kedah (K) @ - Yelo




41

Terengganu (T)

Negeri Sembilan
(NS)

[tama - Brown

Thorasica - Yellow




42

Appendix B

NS

Growth inhibition zone of target bacteria by LAB isolated from bee bread ned by
dual agar overlay method

LLAB isolates Pathogenic bacteria v

S. typhimurium E. coli BilS
(ATCC 13311) (ATCC 25922) ]‘(‘f 25923)
|
A-T-SM 24.1 19.5 % -
B-T-SM 24.1 1741 2’).5&‘}

C-T-SM 24.0 7. P 2y
Y,
D-T-SM 24.8 W Vg Nk
E-T-SM N1 358
F-T-SM 21.6
G-T-NS 16.3
H-T-NS 17.3
I-T-NS 183
J-I-NS 16.3
K-I-NS . 15.3
L-I-NS Qo ® é“'o 14.0
M-Te-NS \ 333 | (.-,O 36.6 17.0
N-Te-NS c’) 3 X8 ¢, 0 17.0
£ N 396 i

O-Te-NS




43

Appendix C

4

ANOVA table of antimicrobial activity of LAB against pathogen by ove %thod

SOUrce DF S5
LAB 1157 (8 ST B i
pathogen 208606255
Interaction 28 26.1236
Error 90 5.6933
Tokal 1348 u84. 2333
=0 2515 R-Sg = 93.24%

S
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Appendix D

X

DI1. ANOVA table of antimicrobial activity: CFS concentration and patho %nnined
by microtiter plates

Source DF Ss MS FN P

concentration O ST T 2T T o) ¢ L Y B T . 000
pathogen 2 150805 0554026 i OzO. 00
Interaction 16 0.0996 0.00622 .680
Error 1593 12.2941 Kd
Total 1619 39.6367 > ¢

D2. ANOVA table of antimicrobial y of &S ¢ c'e’nt@'n and time determined
by MaggOti ~\

Iy F P

Source
concentration SHIOR 49071000
time OLl 22.0882:7: L E0N0IBI0
Interaction 85 34101 101000
Error 41
Total
S = 0.08004 q .1{%L\TR—Sq(adj) = 73.83

N/

S

NS
N
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Appendix E

Yv

PH and bile acid tolerance of LAB isolated from bee bread determined b %\io-

photometer at ODgoonm

"LAB Isolates 24 hours incubation at 37°C

"The acidity of MRS broth (pH) bile- salt concWon (%)

2 pH 3 pH 4 pH 0.1% YZ%% 0.5%
A-T-SM 0.16£0.007  0.58£0.01  4.640.07 7.5 050121 23.9+0.42
B-T-SM  0.5940.30  0.66+0.02 4.240.07 72+0. MA 21
C-T-SM 020£0.007  0.67+0.02  4.4+0.07 %@ 4 _@0.42
D-T-SM 0.20£0.007  0.67+0.02  4.4+0. (.0 14 §5.4+0.35
E-T-SM 0.19£0.007  0.95+0.04 ™ X~ 4.5+0.21
% 5.4+0.35

10 )7 (S O = 6 |

F-T-SM 0.20+£0.01  0.63+0.03
G-T-NS 0.20+£0.02  0.21+0.007

JNS  0.19£0.007 0.23 5 040.07 144007
K-I-NS  0.19+0.01 %
LINS  0.19+0.0074 0.2840.
M-Te-NS  0.22+0, 1.940.07 1.3+0.07

N-Te-NS 0.174®. : A 2.7£0.21 1.9£0.07 1.4+0.07
9.9L00 1 = 1:8x20:07 . 1. 0::0:07

9.0=0.07 * 1.3=0.07
159-£0:07w 611 3=:0.07

H-T-NS 0.23+0.01  0.21%0.0 3+0. : 0+0.07 1.4£0.21
I-T-NS 0.19+0.007  0.22+Q X Qe 2L0E010F: -l 20,07
01 $=0.

O-Te-NS 0.
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Appendix F

F1. ANOVA table of effect of pH on survival of LAB isoaltei %\
I 12

DF SS MS

14 23.843 17031 274.44 0.0
2038100 SI98E6loRtoidid 5 R0 F28153 8 0
28 28.912 1..0183 164.09 0
45 0.279 0.0062 %
89 185.723

X
I
n
Q
I
Ne)
o)
(o0)
2]
o
|
N
Q
D
Q
.
7 I

Interaction

Error




SPSS table of susceptibility of LAB isolates to six different antibiot!'

Appendix G

Sumof  df l\w F Sig.

Between Groups

LAB *

results Within Groups

Total

Squares s
(Combined) 636:532 ING43 ' 2.382 .004
Linearity 52.230 522 3.332 .071

Deviation from

Linearity




supernatant dilution determined by microtiter plate method

Appendix H

Antimicrobial activity of LAB isolates on pathogenic bacteria at different C@Z
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Appendix |

Yv

Yahya. H. D.. Z. Hassan & L. Nizam. 2016. “Antimicrobial and probiotic %ies of
lactic acid bacteria isolated from bee bread of Malaysian gi¥agle€s bee™.
Malaysian Journal of Science, Health and Technology.
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