CHAPTER

INTRODUCTION \Y~
Foraging bees collect pollen from flowers in their hind legs in a distincti e%\tle then
return to the hive and store it as bee bread to be consumed by adult bees an¥ fed to the
larvae. In the beginning, the bee bread consists of pollen, nectar and x'etion from the
bee’s salivary gland. The pollens are accumulated into cells ofgro comb which are

finally seal with a drop of honey. Fourteen days later thi on is chemically

changed and, this change is considered to cause iteycnti of many
microorganisms including lactic acid bacteria (LAB) angyother” migroor 1‘1sm§®cteria
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WS, fib ‘ermeral salts,
nd 1§ about eighteen

@w acids. Bee pollen is

or yeasts (Vasquez, et al., 2009).

Bee pollen contain nutrients including protein %ugar
amino acids, phenolic components and vitamg has
amino acids are present in the pollen, ammm

lysine and leucine, are prevalent that foy

loaded in polyphenol substances, mai 7ON( give@n importance to be used

for human food (Krystyjan et al., 201x hg co@%t’ of bee pollen differs; it is

affected by the environmentalgituat¥Qns andlh |n@which the pollen is collected.
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ﬁc‘ynce of bee bread, it is deemed as
onsgyved ~;Q»fﬁcial quality standards. However,

¢ lar@amounts in their food, also is generally

Render to its extended and multi nutq{

human beings cannot gOMNg

considered as an a % ¢ c!p 1(31 can be utilized as a pharmaceutical for
%‘scs. Jystffan ct$(201 5) reported that the significant nutrients

of bee bread co&i ¥ used to supply cé?‘gy for athletes. These researchers also suggested

that pollen Mg positive impact on c}m]ic prostatitis.

I
handling differengillt

. acid bacteria (LAB) strains are considered as an unharmed nutriment class
1sms in general and also used as probiotics to provide good health for human
(Vasquez et al., 2012). The structure of bee bread vary chemically from that of bee
pollen, bee bread has more acidity because of its content of lactic acid. The LAB and

other metabolites present in bee pollen will maintain bee bread from spoilage for many



months (Vasquez et al, 2009). LABs are good source of antimicrobial substances like

organic acids, hydrogen peroxide and antimicrobial peptides. There is ar Wmt
difference in the production of antibacterial activities and many other % atures
among the various species and genera within LAB (Forsgren et al., 201A itionall

LAB produced metabolites that have a wide inhibitory spectrum ?!t pathogens

(Olofsson et al., 2014). V

Lactic acid bacteria (LAB) are present as flora inside h 121113 cts and animals.
The strains within LAB have beneficial properties and tl usua egent as both
exogenous and endogenous bacteria in healthy huig asfluez &l.\_ 12):
Additionally, they play important roles in the indust food anfl t fe’méq tion of

1guish§i. as secure

A probiotic is

sted in adequate

a culture of LAB that have useful health @ for ho
qyired to have the ability to
A
luq':;»et al., 2000).

tolerate the acidic condition (low pH) an% tbd ¢ acid
Stingless bees (H\'mwmprwaXdu Mw&eusocml insects which are

vastly spread over the entire (@®picd§and su ai z@but some oceanic islands, are
significant pollinators in Penins MQJQ l\mdq of bees exist in perennial
settlements consisted of &\nd@

from one hundred or ;Not ths dl pla@yp »s for food, nest construction, and

amounts, but to serve as a probiotic the n oorgan

dnd workers and employ the resins

chemical defenses ).’F@mg »f stingless bee for their honey also

N

}y‘ia e honey is light in color and sourish in taste,

known as “kelul ctivegh

which is dlﬁ oo fiom other kinds (&my In Malaysia, there are over 30 species of

stingless bgc¥ 11 et al., 2015). SIu}Rs on stingless bee honey locally known as “madu

kelulul” ocused on the antimicrobial properties and isolation of LAB from the
¢ (Rasmussen et al., 2010). Vasquez et al. (2009 and 2012) confirmed the
existenc®of LAB in bee bread. There is still a shortage of information relating to the
types of LAB present in the bee bread of stingless bee farmed in Malaysia, their
antimicrobial and probiotic properties. Bee bread is rich in nutrients and also LAB. Itis

expected that LAB with probiotic properties are present in bee bread, and it may be



possible to use the bee bread as a probiotic food supplement to promote human and

animal health. ?

The purpose of the current study was to assess the probiotic properties 0 Aalsolated
from bee bread produced by stingless bees in selected farms in Malayﬂ':. Therefore, the

objectives of this research were: V

w spp. from Sangai
ngai|Merab, Kajang,
pnatq  sp gm Negeri

Yv
Sembilan. é | &
K\
ii. To determine the probiotic properties (low an‘d@)jyfg&fance) and
antimicrobial activity against Szaplz_\r'/o;M aurdys &6 2@!3. Salmonella

{
typhimurium ATCC 13311 and Esc/ ighcoli A 59.76

iii.  To evaluate the antibiotic resist ms \§$

s

i To isolate LAB from bee bread of stingless bee 7gor

Merab/Kajang and Negeri Sembilan, /tama spp. fig

Negeri Sembilan, Kedah and Terenganu and Te
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