31

CHAPTER V

DISCUSSION

[n this study, a variation was reported in the antimicrobial activity of stig®lcNwbee

samples that collected from five different species of stingless bee%ﬂ these
variation may related to nectar sources for honey processing. A larg jation was
whz 1 1S due to

reported in the antimicrobial activity of some natural honey be

spatial and temporal variation of the sources of nectar (Aggad an

to 3.57 for 100 % and 3.32 + 0.1 to 3.97 £ 0 for

0{} 7
stingless bees is normally more acidic than hor Ugéing21
samples evaluated is slightly higher than p & -—

Tetragonula laeviceps Chantaburi and Trat | CGSQ ' = 0.01) as
reported by Kornkanok ef al. (2012). 0 % Nt g?.he honey samples

evaluated also vary between 27.4 to\

(Table 5 and 6). The moisturc g

.,IQ@ . T'he total soluble (TSS)

maximum established for ApKg
itent of the honey samples

colle@ from Thailand with moisture
! erq&ﬁOl.’Z). Honey from sting bees tend

was 75.6 to 88.6 °

anged from light yellow to amber or may be

darker (Sat'\:., 2014). A signiﬁczh?? difference (p<0.05) was recorded among the

color of samples ranging from yellow to black (Table 7). Most of the sting

samples are within the range of yellow shades and amber, however.,

vas reddish in color. The characteristic color of honey 1s based on its floral

the minerals and the other minor components. Exposure to the

sample

source because of

environment such as heat. storage conditions and time can also attect honey’s color.
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but, transparency or clarity depends on the amount of suspended particles such as

pollen (Tahereh and Moslem, 2013).

There exists conflicting statements regarding the relationship of honey color

and its antimicrobial activity. Halawani and Shohayeb (2011) reported th
antimicrobial activity of 52 samples from 24 types of honey obtained o1

Saudi Arabia including Manuka honey showed difference in colour and@
relationship that connects the color of honey to the antimicrobial acti'Y-However,

H ®nd to show

Tahereh and Moslem (2013) noted that black or darker colored

greater antimicrobial activity. Boorn ef al. (2010) reported that ¥ SS bee honeys

have broad-spectrum anti-bacterial activity. The antibact 'e of honey

y, tl Wlient of

depends on different factors acting singularly or synerg:

which are phenolic compounds (Alvarez et al., 2014).

Alqurashi ef al. (2013) observed that hone

1S st

inhibited Gram negative bacteria at 40-80% co

{
ted b

MICro

SBH from different bees showed difter

tivib“against Gram

agaNyellgl SIQN method. Honey
0{ *

positive and Gram negative bacteria eval

samples at 50% (w/v) inhibited the ‘WQW
inhibitory zone) except honey Samp\ an

% of filtered SBH were reduce e d

Chr

bee"@fdely used 1n the evaluation of

.Al&?}*t al., 2013). However, the agar
cr’th(t)'s the most appropriate to evaluate the

diffusion method 1% &
antimicrobial nc% " il fathex‘ﬁnplex natural substances (Kornkanok ey
al., 2012). Azc of zone of inh@iz:l does not depend only on the ability of

4 C '
Nw pathogens, but also on the diffusion rate of anti-microbial

honey to

comp NV ithin the agar medium (Paulus e/ al., 2012).

his study SBH from different bees showed different antimicrobial activity
against Gram positive and Gram negative bacteria evaluated by agar well diffusion

method. Differences in antimicrobial activity against the Gram positive and negative

, " + = al'd ) F) 7 Ao : _ : e .
varies with the honey samples. Kornkanok ez al. (2012) determined the antimicrobial
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activities of the SBH from Chantaburi and Trat provinces in Thailand against fourteen

species of bacteria namely: Klebsiella pneumoniae, Streptococcus pyogenes, Listeria

monocytogenes, P. mirabilis, P. aeruginosa, S. epidermidis, methicillin-resistant S.

111,

aureus (MRSA), S. marcescens, Micrococcus luteus, Salmonella Typhim

Bacillus cereus, E. coli, Staphylococcus aureus, and Propionibacterium ac he

honey was found to inhibit the growth of thirteen species of bacteria ex %uw |
OSt Sh:

and two species of yeasts. However, S. aureus ATCC 25923 was the m eptible

to honey-mediated inhibition of growth than £. coli ATCC 35218. In mdyﬁ SBH
sample D showed good inhibitory against for S. aureus with inhw zone of 16

mm (Figure 10). It is interesting to note that filtered SB Sa & A has better

activity against S. aureus with 9 mm inhibitory zone than saQ?
®

inhibited the growth of bacteria strains S. aureus, L. cONgEnterpchec

the Rcterl nhlb!e?ﬁt less or
equal to 32% (w/v). MIC for these SBH sam ' 4%42) >10% (w/v)

for Gram-positive bacteria, and 6% to :N ram-gggative bacteria

compared to medicinal honey that lang:,e -- ﬁ&y suggested that
ay theretore have a

._ rved..ﬁ‘lgt SBH samples tested

@am eus ATCC 25923 was

n‘mg resistant clinical isolate S
%cmmm:ac (R) was 6.25mm.

- % (@3&? However, the result of this study
0 5'1d(E) oli was 30% honey.

The m.::wi-' ' S j$0nt1y used to calculate the MIC which

retlects the m quantity nece@ for microbial growth inhibition (Aggad &

™ The MIC of natural honeys from Saudi Arabia was found to range

P. aeruginosa by the agar well diffusion and all

stingless bee honey had similar activ]
role as a medicinal agent. Ewnetu ¢
against selected bacteria showge the
12.25mm and E. coli ATCC 259
aureus MRSA  was
and Escherichia coli (

showed that MIC 1

Guemour. ?

10.8% (v/v). In vitro study indicated that honey had antibacterial

» able to stop the growth ot 5. aureus, the most common wound pathogen

when diluted 56 times while growth of /. pyloriisolates which cause gastritis were

inhibited by a 20% solution of SHB (Tahereh & Moslem, 2013). Several species of

stingless bees such as Friesiomelita nigra, M. solani, M. quadrifasciata, T. australis
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demonstrated to produce honey with greatly appreciated therapeutic and antimicrobial

properties. SHB also reported to inhibit Candida spp. with MIC of 4-16 %, (w/v).

honey and yellow honey) and stingless bees in Ethiopia were evaluated geg : S

aureus (ATCC 25923), E. coli (ATCC 25922). The stingless bees Mu d the

highest mean inhibition (22.27 £ 3.79 mm) compared to white honey (y 2.7 mm)
the$ta

and C. albicans and C. glabrata with MIC ot 32 %, (w/v) (Ortiz ef al., 2013).

Antibacterial effects of different types of honeys from Apis mellifera

ndard and

and yellow honey (18.0+ 2.3 mm) at 50% (v/v) concentration on

resistant strains. Stingless bees honey was found to have MIC oy (0.25 mg/ml)

. ,111 the honeys
N ¥ mg/ml)

S
of 2'&%
@

U5
4 \3‘

: o 'nic@ activity.

¥y estfklished against
¥\ On tQtype of honey.

Weresting information

Cmy

M kilgnt honey exerted high

compared to MIC values. Zamol ez

MIC values (20% w/v) which t]

$ acterial effect whereas
iliQ@pecially against S. aureus,
di&@kesult between the two assays
chm@ constituents. At high honey

using agar well method 1t ga

indicating high antibactcriaqf o
might be due to the RFNREITIES
concentration, particyf

throughout the agag

K

1 zone of 25.0 -

Con

- (.58 mm against E. coli, K. pneumoniae by the disk

showed 1nhi¥
diffusiNat Boncentration of 10%. While the mountain honey showed slightly lower

inhib N one of 21.0+ 0.58 mm when tested aganst E. coli at the 10%

- 0.58mm for K. pneumoniae at concentration of 20%, but P

concentration. 17.0 =

) . ° 0 . ‘ Y » - ’)
aeruginosa was resistant to Sidr honey 10% concentration (Alqurashi et al., 2013).

Greek pine honey was comparable to other tested honeys that showed a significant
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inhibition against £. coli. However, Kent honey (Japan) showed no or limited

inhibition to the tested Gram-negative bacteria (Alnaimat ef al. 2012). On the other
hand, Badawy er al/ (2004) found that the concentration ot four Egyptian honey
samples needed for complete inhibition of E. coli growth was 20% (w/v) of all
samples; the inhibitory zone varies between 18 to 20 mm. Isolated S. Typhimungey
was inhibited by Egyptian honey at 20% (w/v) with inhibitory zone of 12 t NT

using the disk diffusion method. In this study 50% (w/v) of SBH sample 5 algd to
inffuenced

inhibit the growth of S. Typhimurium. It seems that factors other than .
the antimicrobial activity of honey since SBH produced by ditterent bee §ecies have

different antimicrobial activity.
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CONCLUSION AND RECOMMENDATION

The antimicrobial activity of SHB against Gram positive and negative bacteria was

evaluated. The five raw SBH showed different antibacterial ability agains"e'
selected pathogens as affected by honey produced by different species of'@ss

bee. The variability in physicochemical properties of the honey samples tes the

Tﬂhibitcd
o MW/Vv). The

Whe low pH of

' acﬂrial ctivity
of SBH cannot be confirmed by using one single meth \,w ‘ l‘%‘

investigations are needed to establish possible effects of JMeless bee Bg & @19

different nectar sources. This study confirmed that SBH from Mala

0

several bacteria especially S. marcescens and P. vulgaris at S

antimicrobial effects of SBH may involve other compounds inglud

th

the honey samples. Since honey is a complex ot substance,

inhibitory properties against food microorganisms. \.’



