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CHAPTER VI

CHARACTERIZATION OF PREDOMINANT LACTIC ACID BACTERIA
ISOLATED FROM COMMERCIAL HONEY IN MALAYSIT

6.1 Introduction .&)

Lactic acid bacteria (LAB) can be isolated from most fe

yogurt, fermented meat and sausage, cheese and fermented v

strains are characterized by their ability to ferment e *d improve the

digestibility of fermented dairy products (Weinberg et 2007 ell_as their

preservation (Abdelbasset & Djamila, 2008). LABs useq togl ]‘r@ the taste,

texture and viscosity of fermented foods (Soukowhises! a{ : @B has also

isolated from honey as reported by several reseagheg® as i ned@;er chapters.
&

Identification of LAB may be carriem by ant

analyses and molecular methods such a rl}li%

et al., 1993; Pot et al., 1993; Vandaa et M;R&\emm et al., 2002) for
unknown bacteria. Y- , l é\

4 5 e
e suéffmty with other sequences within

The molecular identiﬁcat%&is ai

the data base. Although 1i N
genus and species of , Jt og? pot low differentiation of subspecies (Du
Plessis et al., 2004, - a @2008). The 16S rRNA gene sequence has

been widely usc& molecu%r {ne@d to identify the bacteria especially LAB

d s@ple method for the identification of

&

LY

bacteria. Lim ., (2009) reportedhat Lactobacillus brevis, Enterococcus faecium
and Pedio, %x‘dﬂactici were isolated from children feces and identified using
primers&Q7f I '-AGAGTTTGATCMTGGCTCAAG-3') and1525r (5'-AAGGAGGT-
GWTCCARCC-3"). The two universal primers 27F (5_-GCCTTGCCAGCCCGCTC-
AGTCGAGTTTATCCTGG-CTCAG-3 ) and 338R (5_- GCCTCCCTCGCGCCAT-
CAGNNNNNNNNCATGCTGCCTCCCGTAGGAGT-3_) were used for PCR
amplification to identify LAB isolates from vagina and the isolates included L.



crispatus, L. iners, L. gasseri, L. jensenii and Streptococcus as reported by Forney et

al., (2010).

The RAPD-PCR technique has been described as a uscful technique for both
identification and typing of bactenia (Du Plessis & Dicks, 1995; Rodas er al., 2005).
The main advantage of the RAPD system deceit in the fact that m@gh
reproducibility 1s reached, the method 1s fast, practical, casy to m and

inexpensive. The RAPD and the other multiplex PCR have been develed for the

charactenzation of different bactenal strains q
tYHc:r antibacterial

ll) agd HOOR-E

Six LAB isolates from honey were previously studie

RAPD analysis.

6.2 Materials and Methods E
6.2.1 Antibiotic resistant of lacti }Nu
4 N |
Six LAB isolates previousiypisolat mwmmcrcial honey available in

Malaysia (Aween ef al., 20'@ tes
aver «

hci%ﬁislanl against several antibiotics
using disk diffusion mcth@
were vancomycin (5} cpia

1o @41“1 MRS agar. The antibiotics tested

¢

mn lothing pﬁl@alidixnc acid (30 pm), Gentamycin (10
pm), streptomycin (@T l&dnc@pm). bacitracine (10 pm), penicillin G
(10 pm), chloral&-icul (30 pm) @pol_vmyxin B (300 pm) (Sigma). Growth

ounding the antibiotic disc were measured and the antibiotic

inhibition zon

sere established.
6.2.2 Proteinase detection

The method of Pailin er al.,, (2001) was followed. Lactic acid bacteria isolates

were grown on MRS agar for 48 h at 37 °C, then a loop of LAB was transferred into
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skimmed milk agar (skimmed milk and agar prepared separately and after the
preparation 25% of skimmed milk was mixed with 75% agar No. 3) as spot and
incubated at 37 °C for 48 h in anaerobic condition followed by incubation at 4 °C for

48 h. Clear zones around the spots of LAB isolates indicated proteinase activity.
6.2.3 Phenotypic identification of isolates c\:

Six isolates were identified by API 50 CHL (API sygtem, BioMérieux,
France). The isolates were tested for catalase and Gram stainQ, ight cultures of
isolates were grown on MRS plates (Oxoid) at 37 °C for?-and 48 h. The pure
colonies were suspended in API 50 CHL medium (AP@, i&Mé ieux, France).
The suspension was transferred into each of the 50 wells 3%the AP CH?%trips. All

: j d u&‘% incubated
at 37 °C as recommended by the manufacturer.?mgeﬁ or fsox;l wells were

Y.
noticed after 24 and 48 h. The results were w1tT‘ A WE@BioMérieux).
6.2.4 Genotypic characterization c \T 4<\

0 : V' S
Genomic DNA was prepare e:gt}lﬂk QstAB.

6.2.4.1 DNA extraction Y. ’ ( §
% ’ 7 &

Total genomic DN&Q extfac fronéJn overnight culture in 20 ml MRS

broth at 30 °C using Maé;£ re™ p@e DNA Purification Kit (USA). One
ml of overnight cultyea w ceit i (f ijOO rpm for 10 min at 25 °C (Eppendorf
centrifuge 5804 R e pﬁiv?:s c@‘;cted. To the pallet 150 pl of TE buffer was
added and inc H& 3 & ovem@. 1 pul of proteinase K (50 pg/pl, Sigma) was
mixed to 1 %\f Gram positive lysis solution and then added to TE buffered
e

d thoroughly. The sample was incubated at 65-70 °C for 15 min and

wells were overlaid with sterile mineral oil to make robi

mixture,an

vortexed every 5 min, followed by placing in ice for 5 min. 175 pl of MPC protein
precipitation reagent were added to each sample, vortexed and centrifuged at 13000
rpm for 10 min at 4 °C (Eppendorf centrifuge 5804 R). The supernatants were
transferred to new tubes and the pellets were discarded. 1 pl of RNase II (5 pg/pl)
was added to each sample and mixed thoroughly. The samples were incubated at 37

°oC for 30 min; 500 ul of isopropanol was added to the supernatant, centrifuged at 4°C
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for 10 min at 13000 rpm (Eppendorf centrifuge 5804 R). Isopropanol was removed
using a eppendorf pipette without dislodging the DNA pellet. The pellets were rinsed
with 200 pl ethanol 70% and centrifuged at 5000 rpm for 2 min at room temperature.
The ethanol was removed carefully and the DNA was resuspended with 35 pl of
dionised water and kept at -20 °C for further study.

6.2.4.2 PCR of lactic acid bacteria .\)

Purified DNA of each sample was processed to the PCK/ g Fail Safe™ Pre
Mix Kit Epicentre® (an Illumina® company) Two sets ofg@sgonucleotide primers
were used, namely 16S forward: (5-AGAGTTTGAT CrC-3 and 16S
reverse: (5-CGGGAACGTATTCAC-CG-3) (Magnusso a .,504,). a&d 27f (5'-
AGAGTTTGATCMTGGCTCAAG-3") and 1525r AGGL b)&t}CCARCC-
3") (Lim et al., 2009). Primers were synthesized o Base ] sia&;le settings of
PCR were as follows: initial at 95 °C for Q dé&‘atu t10n$92 °C for 45 s,

6

annealing at 54 °C for 1 min and extensiot\ for @1 35 cycles for each
S,

steps. Co \T A
o S

X
2 M s@écted to electrophoresis in

1.5% (w/v) agarose gels in 0.5 Wbu#er r 4 &n and 110 V. DNA molecular
aec a@l

mass marker (250 to 10000 bp) 1-§ m 1* Base, Malaysia was used as
standard. After electroph \gﬁhe Aels ere ed in ethidium bromide and after

washing the gels we \ua i ographed with UV transilluminator
(BIORAD). The paﬂ@ §s were determined by 1% Base, Malaysia

From each amplification

and sequences we wpare ses (Gen- Bank).
6.2.4.3 Rand ampliﬂed polymorphlc DNA polymerase chain reaction
( CR)

The RAPD-PCR procedure was carried out as described by Williams et al.
(1990). A total of eight random primers were screened for detectable amplification.
The primers used in this study were P51, P53, P55, P56, P65, P66, P69 and P70
(Table 23). The PCR was set up as follows: initial denaturation step at 94°C for 5 min,

denaturation at 94°C for 1 min, followed by annealing 56°C for 1 min and extension
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at 72°C for 1 min. The PCR was run for 45 cycles at each step and amplification
products were analyzed by electrophoresis as previously described in 1.5. Two
standard molecular weight markers were used from 100 to 100 bp and from 250 to
10,000 bp to evaluate the weight of the fragments. Fragments and the standard
markers were separated in 1.5% agarose gel (w/v) in 0.5 x TEA buffe\ gel was

stained in ethidium bromide and the separated fragments wer %alized and
photographed with gel documentation system (BIO RAD). Den rg;%GMA was use

NV

for dendrograms construction utility.

Table 23: List of RAPD-PCR primers Y. |
Primer code Primer sequence % | W‘CCS
P51 5'-CAG GCC CTT C- 1[‘ Ba e,l\i@“;sia
P53 5'-AGT CAG CC ? & se\)M'alaysia

\m@ al., (2009)

Po3 5'-AGG GGT G{T 3 S

P56 -3 lﬁase, Malaysia
P65 ,d‘ét Base, Malaysia
P66 1* Base, Malaysia
P69 1 4 Ashmaig et al., (2009)
P70 ’ Ashmaig et al., (2009)

N
6.3 Results C} l .? '_l (j’
6.3.1 Antibiotic &lt &Q&A@)Iates
Ny &

All L isolates were resistant to nalidixic acid and streptomycin. Isolate
HO006-A esistant to penicillin G, and isolate HO10-G showed resistant to
gentamySiggnd polymyxin B. All LAB isolates were sensitive to vancomycin,

cephalothin, tetracycline, bacitracine and chloramphenicol. MAR index was 0.2 to 0.4.

(Table 24).
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Table 24: Antibiotics resistant test result against lactic acid bacteria®

LAB
Antibiotics HO006-A HO006-C HO008-D HO08-E HO009-F HO010-G
Vancomycin S S S S S S
Cephalothin S S S S S \Y.S
Nalidixic acid R R R R c’) R
Gentamycin S S S S ;k R
Streptomycin R R R R v R
Tetracycline S S S S Yy S S
Bacitracine S S S l S S
Penicillin G R S S V. S S
Chloramphenicol S S S és JS' & s
Polymyxin B S S S Y. ’ S\,Y' R
MAR index 0.3 0.2 w \“‘% R YZ. 0.4
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6.3.2 Proteinase activity of LAN tesA] A(Q
Three of the LAB iso%‘amel)’

HOO08-E from Malaysian w pr('
zone around the bacteriagg
not detected in isolalﬁ‘%)b- s HO09-F from Saudi Arabian and HO10-
N
1

G from New Zeal% ey.p

Figure 3: P%se activity of lactic acid bacteria on skim milk agar as indicated by
zone around spot of bacteria

s (Figure 3). Proteinase activity was
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6.3.3 Phenotypic identification of LAB using API S0CHL Kit

There was variation in the utilization of carbohydrates sources of the API CHL
50 systems by all the isolates (Table 25). It was observed that all the isolates

fermented galactose but not sorbitol except H006-A. N-Acetyl gluwe was
6

utilized by all isolates except HO08-E. Amygdaline was utilized -C and
HO09-F but not others. Lactose was fermented by H006-C, HO d HO09-F.
HO009-F did not utilize trehalose. H006-C, HO08-E and H010G f t inulin. HOO06-
A and HO010-G did not utilize D-raffinose. H008-D did no ent D-gentibiose.

Therefore, the isolates were identified as Lactobacillus ac§' op¥i/us of which H006-C,
HO009-F and HO10-G were Lactobacillus acidophilus e Loo percentage of
similarity (above 90%) isolated from honey samplesqgroducedfin y&&?ab Saudi

&Z-D’ d O(g® were from

cic@us 1 strains of

and New Zealand, respectively. Isolates H006-A




64

Table 25: Carbohydrates fermentation by lactic aci ia i :
) ) y lactic acid bacte 1
CHL identification systems M oS el

LAB
Carbon sources HO006-A  HO006- HO008-D HO08-E HO009-F H010-G
C

(1) Glycerol _ 2 " g = %
(2) Erythritol ; : b ) gc') g
(3) D-Arabinose - , . : :
(4) L-Arabinose = ) z
(5) Ribose - " 5 . Y. ) ¥
(6) D-Xylose - - o, é | . E
(7) L-Xylose - e & 9 \_4- X

X -
(8) Adonitol : : ) é ) Habv

s \’Y'

(9) B-Methyl- > - - A, :
xyloside C}IY. W 48.
(10) Galactose - + \ ¢ r é

+ +
(11) D-Glucose + ! C—, OQ\VT § 5 e
(12) D-Fructose + \ : i ? “A‘?’: + 2
(13) D-Mannose + Yﬁ , o+ £ 3
(14) L-Sorbose - % - 2 Vj‘:l Q? 4 . 4
(15) Rhamnose &\ ® é’ = 2 s
(16) Dulcitol N J, & ) > :

. (—) l ‘Yr.a
(17) Inositol 7 kS = A
e N
(18) Mannitol {o "‘V)J’ faly g : ;
Yv
(19) Sorbitol A + \5\’ _ ' 2 A
(20)(1-Methyl-\ : : : : - :
mam%
(21) o-Me™1-D- - - - - . -
Glucoside
(22) N-Acetyl + i ¥ i _ .
glucosamine

(23) Amygdaline - + 4 L e .




LAB

Antibiotics HO006-A  H006- HO008-D HO08-E HO009-F HO010-G
C
(24) Arbutine + 4 + = n s
(25) Esculine + n + + i Y' m
(26) Salicine + + i + C} it
(27) Cellobiose + e £ + ‘; i
(28) Maltose + + + £ Y: $
(29) Lactose + + \, . :

(30) Melibiose : : s E Y" :
31) Sacch \ '
(31) Saccharose + i . .
(32) Trehalose + + i n 1 (.}T
_\ +
i +

+

(33) Inulin . L i -
(34) Melezitose . i \3. _\ 485’ ;
(35) D-Raffinose ; if \(—’ 1 é _ I

(36) Amidon . ;
(37) Glycogene ) éo " § j =
(38) Xylitol ¥ \ : ? “ig—- ; 2
(39) B-Gentiobiose - %Y: L}-l 0’\ X : ;
(40) D-Turanose b \,‘ ‘: (‘}' :

(41) D-Lyxose

(42) D-Tagatose (‘} l .} ',l C_)O ) ; _ _

(43) D-Fucose %
(44) L-Fucos.e A S
(45) D-Arabi \ ~N
(46) L-A . b 3 ; :
(47) Gl . . : : ] .
(48) 2 Ceto- E . . . : 5
gluconate 2
(49) 5 Ceto- 5 £ _ ;i :

gluconate
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Table 26: Identification of isolates using API 50 CHL Kits and API web

Sample code Percentage of Identification (ID)
similarity

HO006-A 53.2 Lactobacillus acidophilus 1
H006-C 97.2 Lactobacillus aczdoph
HO008-D 56.7 Lactobacillus acid,
HO008-E 56.7 Lactobacillus ao& 1lus 1
HO009-F 99.5 Lactobacillus philus 1
H010-G 99.5 Lactobacillgbidophilus I

6.3.4 Molecular characterization for LAB 1solates€
‘
6.3.4.1 PCR of lactic acid bacteria NS
1.5

The results of PCR using 16S forward: TGGCTC -3)
and 16S reverse: (5-CGGGAACGTATT -33\ s&I el al; 2003)
resulted in clear bands of all isolates (Fim with a ox1@te molecular weight

1400 bp. BLASTING analysis sequen:%the ﬁ,‘_\%“h that the isolates were

)

uncultured bacteria (Figure 4). ﬂserv 4 t@' 27f primer (5 '-AGA-

GTTTGATCMTGGCTCAAG-3") pwier  (5-AAGGAGGTGWT-
CCARCC-3'") could produce bl d _f&QROO@A and H006-C but not for
other isolates (Figure 5). \ l N Q

N 3
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Figure 4: The DNA bands of LABs on the 1.5 % agarose gel using primers 16S.S: (5-
AGAGTTTGATCCTGGCTC-3) and 16S.R.: (5-
CGGGAACGTATTCACCG-3), Lane 1:. H006-A, 2. H006-C, 3.H008-D,
4. HOO8-E, 5.HO09-F and 6. HO10-G.

10000bp

1400bp

250bp

)
Figure 5: The DNA bands of LABs on the agfose ™ . HQOB A, 2. H006-C,
3.H008-D, 4. HOO8-E, 5.H009- % L. T, primers: 2" 10000bp
AGAGTTTGATCMTGGCT ~3-3") @ 1525r

AN

\~

AAGGAGGTGWT-CCARCC-3

250bp

-PCR analysis

The results of strain typing of six LAB isolates by RAPD fingerprinting using
eight primers are shown in Figure 6 & 7. Lactobacillus acidophilus (M), Lactobacillus
paracasei (X), Lactobacillus pentoses (Y) and Pseudococcus pentoses (Z) were used

as indicator strains. Variations in number of bands, fragment size and intensity were
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observed by primers P-66 5-AGC CAG CGA A-3", P-53 5"-AGT CAG CCA C-3"
and P-70 5"-GTT GCG ATC C-3" (Table 27 & Figures 6 & 7).

Primer P-53 5"-AGT CAG CCA C-3" discriminated the indicator P. pentoses
from other isolates in which HO09-F and HO06-C were grouped together ag one cluster
while HO10-G was grouped together with L. paracasei (Figure 8). How% rimer P-
70 5-GTT GCG ATC C-3” discriminated 2 major groups, iso&(@)O@A from
Libyan honey and was grouped together with indicator strain . pentoses. The

nd HOO8-E were

second cluster consists of 2 main groups in which isolates HOQ8-
in one group while HO10-G and HO09-L were in another gr igure 9). Primer P-
66 5°'-AGCCAGCGAA-3’ showed two clusters, one ¢ OllSiSt d of 7 strains
(H006-A, HO08-E, HO06-C, HO008-D, HO10-G, HOQ1- ) another

SN
cluster of 7 strains (HOO05-I, HO10-J, L. acidophil . Paracqseg .'pﬁz‘?)ses and P.

pentoses). Isolate HO006-A was grouped togethe Peagion coefficient

10.89% as well as HO10-G with HOO1-H

on"Yoe icie .83%. Indicator

strain of L. acidophilus from milk was in r clust 1ffe@<ﬁ from LAB isolates

from honey (Figure 10). Thus, Primer 0 (S%t o AN R
give distinct patterns which were h% k g;-?ill the isolates indicating
there were genetic differences am AN

Figure 6: The RAPD-PCRA
primer P-708_

10000bp

250bp
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Figure 7: The RAPD-PCR products obtained from 14 LAB isolated from honey using
primer P-66 5’-AGCCAGCGAA-3’

10000bp

1000b

250bp

100bp

Table 27: Number of produced bands&l am@s using primer 5’-
AGCCAGCGAA-3’ -2 ).
g

L
Sample code Name of isolate %: , Rlo'bﬂ'j l)@o. bands No. bands

a« X . :
-5 using P-70  using P-66
~\§

n

HO06-A 1o 1 8
o5

HOO®® 2 ¢4, 9
@

11

7y
Y
QQO/

be
gf?éf
: 5
Y.
/27:5~

a»
S
=
S
[} ]
N

5

HO10-J 2 I 5

1 HO09-L 1 4 9
M Lactobacillus acidophilus 2 5 6
X Lactobacillus paracasei 2 4 ¥/
bl Lactobacillus pentoses 0 1 1
Z Pseudococcus penioses 2 1 17
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Figure 8: The dendogram of RAPD-PCR products of LAB isolates using primer P-53
5’-AGT CAG CCA C-3’, M: Lactobacillus acidophilus, X: Lactobacillus
paracasei, Y Lactobacillus pentoses and Z: Pseudococcus pentoses.

I HO06C
HOOIH

\ A
Figure 9: The dandogram of RAPD-I%de%‘ Bu?%lates using primer P-70

5"-GTT GCG ATC C-3 R Lactepacifliis S&ophﬂus, X: Lactobacillus
1%

paracasei, Y Lactobagi seudococcus pentoses.
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Figure 10: The dendogram of RAPD-PCR products of LAB isolates using primer P-66
5’-AGCCAGCGAA-3’, M: Lactobacillus acidophilus, X: Lactobacillus
paracasei, Y Lactobacillus pentoses and Z: Pseudococcus pentoses.

6A
—_{ HOO

HOOSE

HOO6C

HOO8D>

of e _§'

L HoolH
,Zﬁi”\‘}'
" IHOV.

L ll\4

| jis

xd b
il
s

6.4 Discussion O

\ .
LAB isolated from honey were m@b"p T 'imﬂ)\v&hich make them unique
sated

and different from common LAB N

e:m ed food. All the strains of
LAB isolated from commegia ney’ wle §ant to nalidixic acid and
streptomycin. Isolate HOO6-A%::IS<<>'&AZ (t(},penicillin G, and isolate HO10-G
showed resistant activity t;‘& @d p@qyxin B (Table 24). Olukoya et al.,
(1993) observed that iﬁ;@ o .\ggpp@g}s from Nigerian fermented foods and
beverages were resiQt' 0 t!ra ine\(erythromycin, ampicillin, cloxacillin and

e al., (2002) reported that Lactobacillus

o~

penicillin. Simj
acidophilus fr opean probiotis@r’oducts were resistant to tetracycline, penicillin
G, erythro d chloramphenicol. Curragh and Collins, (1992) reported that

several @ illi species were reported to have very high frequency of spontaneous
mutation to nitrofurazone, kanamycin and streptomycin.

Isolates HO06-C from Libya, HO08-D and HOO8-E from Malaysia showed
proteinase activity while the other isolates did not. Lactobacillus acidophilus isolated

from kefir grains showed proteolytic activity ( Kabadjova-Hristova et al. 2006).
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Several researchers reported that the proteinase are extracellular cell bound as shown
by Lactobacillus casei HN14 isolated from cheese (Kojic et al, 1991), and
Lactobacillus bulgaricus and Streptococcus thermophilus cultures from yogurt (Pailin
et al., 2001). Similarly, Fira et al, (2005) observed that the natural strains of
Streptococcus sp. M104, F86, F22, S2105 and S2007 produced protein?uuyme.
Protease activity was also observed from L. johnsonii LT17 and L. (r'}tus LT11

(Taheri et al., 2009). _\

In the last twenty years researchers have developed fast agd r@diable methods to

identify LAB in an attempt to reduce the time of the identi

N process. Some of

afd Gen3) and API
sefl on .caq.),ohydrate

the mentioned methods have been developed by Biotech

center (BioMérieux, France), the principle of the test 1s

fermentation which is provided in each well and t to 4 d cﬂ‘fx’slder faster
than other chemicals methods. The six LAB th re e{e osg.ldentlﬁed as
Lactobacillus acidophilus 1 but with varying erc tang'able 26) by API
CHL 50. The variability of the isolates w u orted b rences in antibiotic
patterns and proteinase activity as obs m t dﬁSrDNA pattern using
universal primer revealed that th%atesﬂ \ tured while 27f could

discriminate only two isolates (l—@ 6-C, %d no bands were obtained
5)

from other LAB isolates (Figu ) ?
s
Phenotypic characterlz& dh bPed gar fermentation may not always

dnt@ﬁtlon of LAB as observed by several
researchers (Nigatu, e t 001; Muyana et al. 2003; Ashmaig et al.
2009). Hosny et
identified thes

offer sufficient basis fi r iap

0 ic acid bacteria from Egyptian honey and
tes using API&lts (BioMérieux, France), Gram staining and
d the isolates were identified as Lactobacillus acidophilus, L. casei,
L. planigru actococcus lacits, Lact, cremoris and Micrococcus luteus. Adiguzel &
Atasever, (2009) isolated lactic acid bacteria from Turkish fermented sausages (sucuk)
and identified the isolates phenotypicaly by morphology, Gram staining, catalase test
and API Kits (BioMérieux, France) and genotypicaly using primer BOX AIR (CTA
CGG CAAGGC GAC GCT GAC G). These researchers faced contrasted results for

identifying LAB isolates between API Kits and BOX-PCR genotypic fingerprinting.
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Magnusson et al., (2003) isolated lactic acid bacteria from different environments and
identified these isolates as Lactobacillus coryniformis. Lactobacillus plantarum and
Pediococcus pentosaceus using primers 16S.S (SP-AGAGTTTGATCCTGGCTC-3P)
and 16S.R (5P-CGGGAACGTATTCACCG-3P). Chen et al., (2010) used Primer: 16S
rDNA 5'CTGCTGCCTC-CCGTAG-3" (27F) for PCR amplification g the
conditions and methods prescribed and identified Lactobacillus plant &lseﬂa
cibaria and Lactococcus lactis subsp. lactis isolated from ripe mulb ﬁgs')rhat shows

that the use of the 16S rDNA is good for almost lactic acid bacten 1es

PCR-RAPD has been used to differentiate between specm%tu 2000; Tamang

et al. 2005; Ashmaig et al. 2009; Sathishkumar et al. 201 8 primers used, 3

of the primers showed bands for some isolates while p T P- le to produce

bands for all the isolates and discriminate the isolat ﬁo clugters d'ff t of each
other. RAPD-PCR with primer (P-66 5°-AG CGAL3, dlsgmgulshed 7
N

acidophilus from honey and from milk, ind] t1 1sol om honey is

different from isolates present in milk. @
bacteria isolated from fermented vegetab pro

PCR using primer MI3 (5V-GA ? ﬂ(ﬁ G’L;\\FCT-3V). The major
K thes

sentatives of the LAB involv enﬂﬁbns were identified as L.

repre
brevis, L. plantarum, Pedz G pe osagels, %dzococcus acidilactici and
Leuconostoc fallax. Ashmalg et al 20Q9¢81 @B from fermented camel’s milk

and identified the 1solates @L PD PCR analysis using primers:

5. GTLGCG ALC C- 3 "CQ_)@\B and 5'-AGG GGT CTT G-3".
%
ﬁcaﬂ A@‘ isolates showed that isolate HOO09-F is

Phenotyplcally
similar to 1sola 10-G although thg' were from different origins while HOO8-E is

similar to HO d from the same orlgm but genetically showed that these isolates
fﬁ lates H006-C, HO08-E, H008-D and HO09-F showed similar resistant

are dif]
activity a t antibiotic tested, while HO06-A and H010-G were different.

This study indicates that LAB isolates from different origin could belong to the
same gen, but with different species. The bacteria L. acidophilus is complex group of
LAB, Lactobacillus acidophilus isolates were different from each other and from

indicator strains used.
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5.5 Conclusion

This study observed that honey contains different strains of LAB. Identification of
the LAB strains using phenotypic method identified the isolates as L. acidophilus.
However, antibiotic resistance pattern, proteolytic activity and RAPD analysis
indicated the variability of the isolates depending on the origin of hon Wrefore’
more work should be done in developing methods to characterize i@ﬁfy LAB

strains isolated from different honey sources.
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