CHAPTER III
SCREENING AND ISOLATION OF LACTIC ACID BACTERIA F@

YEAST ACTIVITY AGAINST Rhodotorula mucilagin ﬁ%

N3
o

Yeasts and molds cause major problems and economic losSSagin ff o\h@ 'y 15 it can
cause spoilage due to wasted product or inferior qu%ﬂt & ng, ‘&77) Fruit

ﬂel Wllk.d by yeast

Bl INTRODUCTION

juices, cut fruits, vegetables, and fermented plant b&erag

Sp}édiansenu/a Spp..

es spp., and Pichia

such as Candida spp., C. neofozmm\%omyc

Rhodotorula spp., Saccharomyces spp -hiz oﬁ‘wm-
spp. (Prachyakij et al., 2007). One % )

1 tl 1&&]23!01 cerns is Rhodotorula

"’%»

muciliginosa which is u,pomd 310[ eth 11 od spoilage and has been

‘ E [
recognised as an emerging ymst ho L nﬁtu Wirth & Goldani, 2012a).

O
R. muciliginosa is l\n( o D1 duc ik g’ld colonies that can be identified either
I

N3
using API 70C@111fo‘°)g YﬂgE ITS. Identification of yeast taxonomic

identif l(.dllOl ’I kit for phunol}&kal characteristics is widely used. The advent of

molecu

'%0\ has provided many new tools for fungal taxonomists. PCR and
aingl of relevant genes provide rapid and accurate identification of a large
number of yeast pathogens. The most popular targets for PCR-based assays are
rDNAs. The ribosomal DNA region consists of genes encoding for small (18S), 5.85
and large (26S) subunits of ribosomal DNA separated by the internal transcribed

spacers named ITS1 and ITS4 (Pincus et al., 2007).
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Recently, consumers are demanding for food products without chemical preservatives.
This have made researchers to look for alternatives that can be used to preserve food
and at the same time safe for human consumption as well as have a prolonv'hclf
Q\’ lactic

life. Many researches on LAB have been reported that compounds pro

acid bacteria have antimicrobial and antifungal activity (Gardiggr et al., 2000;

Corcoran et al., 2004; Al-haj et al., 2010; Muhialdin & Hassalw ) which can be

used for bio-preservation in foods. i ,
e

Bio-preservation is defined as ‘extended shelf lifgua enhagc ‘atc,\,{'bf foods
e GBI ’ X
through addition of microflora and their antlmlcw W (Rosgl al., 2002).

Qa 1d are known to

Lactic acid bacteria (LAB) are generally 1@ as
produce compounds with antimicrobigk acti

peroxides and bacteriocin.

ened M their anti-yeast activity towards R.

1 O

ed f rcu(ti')ucumber and carrot. The LAB isolates
3
f‘Sl agMvity by dual agar overlay method were

mucilaginosa that 1'01%\p0'
that dcmonsll-m%kng b 2
identified b)\ typic and gumly@ methods.

N
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3.2 MATERIALS AND METHODS

3.2.1 Isolation of spoilage yeast R. mucilaginosa Yb

Samples of vegetables and fruits (Table 1) were collected fiom Nlai, Negeri
Sembilan. Initially, 100 ml of peptone water (0.1% w/v) was a% 0 10 g samples
and was mixed using stomacher. The sample was serially ’luid wi'th peptone water
(0.1% w/v) to achieve 10° cell/ml of yeast concentrd Apgroxngly

yeast 10° cell/ml was spread on potato dextrose aga@ Oxojd) 4
ifl 'dzl'ld checked

at 30°C for 48 to 72 h. Single red to pink coloni M.L& 1‘11‘1%_

ineQ 1 a PDA slant at
O

20 pl of
Yh

]
ﬂl@cubulcd

a
—

using a light microscope (Olympus). Pure cylud¥wex

4°C and sub-cultured at intervals (Prach 11(1} al:‘?{)\.im?

Sample ' Sources
Carrot Sundry Shop, Nilai
Cucumber ? Sundry Shop, Nilai
l'omato b 4 é\ Giant Hypermarket, Nilai
. 3
OniA ONN\G}’ Sundry Shop, Nilai

@ 9RE Giant Hypermarket, Nilai

@aya RS Sundry Shop, Nilai

Watermelon WML Sundry Shop, Nilai




3.2.2 Phenotypic identification of spoilage yeast

Isolates from cucumber and carrot were identified using API 20C v kit

(BioMeérieux) following the manufacturer’s instruction. Isolates of y°&}rc pre-

cultured in potato dextrose broth (PDB, 2% w/v, Difco) and were ggcubated at 30°C
for 24 h. Yeast cell concentration was determined using Nano ometer at 600 nm

wavelength, and was adjusted to 10° cells/ml with sterile

& \]'aler (0.1% w/v)

nMQO cupules
.
g

containing dehydrated substrates which enable the gesoMhance] 1 s’n@on tests

and were used as inoculums in API kit. These inocu

S @'nlifying the
presence of hyphae or pseudo-hyphae and K § ton "]!t 1e 242! E’esl of the strip.

which was used as n%\ n? upules that was more turbid than the
control mdlcatcs% tivegrdacyon: | ification was obtained with the numerical

profile. On 141111 sheet provid\ﬂo\{he test was separated into 7 groups of 3. By
adding the sers corresponding to positive reactions within each group, a 7 digit
nun@ obtained which constitutes the numerical profile and were compared and

identified by using API WEB™ (https://apiweb.biomerieux.com).



e Genotypic identification of spoilage yeast

S:2.5:1 Total genomic DNA extraction Y.

Total genomic DNA of all yeast samples was extracted using WizaM® Genomic

er’s instruction.

Yeast sample was obtained from well-grown agar plates. e Mmples were suspended

in 480 pl at 50mM EDTA. Next, 120 pl lyticase enz as w the mixture
Ay

before being incubated at 37°C for 60 min. The mix werefth dlt_#}gcd for 2

DNA Purification Kit (Promega, USA) following the man

min at 13,000 rpm and 600 pl nuclei lysis solutio add*!\t ¢ peYH_JZ)btaincd.

S
QU
Subsequently, the mixture was mixed %b © i ati 1gofor 5 min at 80°C.
7 an@ incubated at 37°C for
15 to 60 min. 200 ul of protg Ipjta®oITsolut <‘\,vas added to the mixture,

[at ‘u{ %&or 5 min. The mixture was then

vortexed continuously and \%\;n in?

followed by cenlrifuga@ll(bo Mm fo@min. The supernatant obtained was
N

transferred to a cleaygtuMvcoftaenigy ?@O f room temperature (25°C) isopropanol

Three pl of RNase solution was adde he@mixtyr

and mixed propgr e iktu as Whtrifuged for another 2 min at 13,000 rpm,
propgriy ¥ ' g

and the supcgpafgnt was dec ¥¢r that, 600 pl of 70% ethanol was added, mixed

anled.\
and ccmri;?’ again for 2 min at 13,000 rpm. The ethanol was aspirated and the

I)d@iir-dricd for 10 to 15 min. The DNA pellet was rehydrated in 100 pl of

rehydration solution for 1 h at 65°C or overnight at 4°C.
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Sl PCR amplification

Amplification was carried out using master mix (BIORON). The amount oix®¢ used

was showed in Table 2. Polymerase chain reaction (PCR) amplifice internal
transcribed spacer (ITS) DNA yeast samples were identified A} uencing th
internal transcribed spacer (ITS) regions. To determine th 1dez ity of yeast, the

amplified ITS PCR products obtained from total genomi mmn primer set ITS1-

F (5'- CTTGGTCATTTAGAGGAAGTAA-3") (Gard®g Bru b'\m}dmd ITS4 (5
TCCTCCGCTTATTGATATGC-3")  (White et 1990) i i—)\ggquulud

commercially. Y. Y.
&Y 4\

Table 2: Polymerase chain reaction ml\mun 11‘ er mix
A
PCR Reaction Mixture nmun ( ) QFmal Concentration
T

DNA template §
WS

Complete 10X PCI\-% : ,
‘Q

dNTP n l 800 uM

\
I(_)(J

-

1 x

‘vl

Forward pu 15 )e 2 05 0.5 uM

R (I} 4) \(J 245 0.5 uM

evers p Cr 2.0 D UV
v): -3

&)\ A polymerase g}y. 0.5 0.1 unit
\

S > distilled water 36.5 -

0«;11 volume of reaction 50.0 -




The amplification of PCR products was done by using T100 Thermal Cycler (Bio-Rad,

Singapore). The PCR condition was stated in Table 3. The amplified DNA was kept at -

20°C until further use. Y.
Table 3: PCR cycling condition for the thermocycler &

Reaction Parameters Temperature ETimc

(30 Cycles)

Denaturation O5RE é 1 'mf}'?.
60°C g 0

Annealing

lagin

Y' N

Extension 72°%V °‘ Q 5 min
O 5 min

Initial Denaturation R e ! %5 min

5

Final Extension (0%
A,
XT &
Hold [
uig*‘-
Y. , N

3233  Gel Electrophorgd N
\" $ &

Gel electrophoresis Ndlo #nd ?’hhgglCR product by separating the amplified

DNA on agarosg &!cm?i

g e@ze. The 1% (w/v) agarose gel was prepared
A ar
by dissolving 0N g of agarose pow@v n 40 ml 1 x TAE buffer. Five ul of 1 kb ladder

N\
(Norgen \angcr) was loaded into the well of agarose gel and used as a standard.
AIi@ ul of amplified product were then loaded into the well together with 3 ul
of loading dye (Norgen). The gel was run in TAE buffer at 100 V constant voltages
for 35 min. The separated DNA was stained with gel red (Biotium) and was visualized

using computer based gel documentation system (Uvitec Cambridge).



3.2.34 PCR products purification

PCR products were purified using high pure PCR product purification K che
Diagnostic GmbH, Germany) by following the manufacturer’s instrucli%\olumcs

of binding buffer and 1 volume of PCR product was briefly_mix well and

l
transferred into high pure filter tube. The DNA was bind to the @'Cemriﬁlgmion

at 13,400 rpm (Eppendorf mini spin, USA) for 60 sec at C.Yhe flow-through was
s, addc Wmtrifugcd at

D

13,400 rpm for 1 min. The flow-through was also d@l Adgiti 1kc_\ft§L.lgalion
4 b
Wit bu

at 13,400 rpm for 1 min was performed after V-m 01\ ™w'was added.

Finally, DNA was eluted into a clean 1.5 ml@ce ub@dding 50 ul of

elution buffer (10 mM Tris-HCI) and ceptrifug®d ¥ m{oorl min.
try &
% N O
“ &
3.2.3.5 PCR product SC(]UCI% , ‘$

The DNA fragments of &&\S \\@ for @encing to 1+ base laboratory in Shah
PNy
Alam, Selangor after @11]{10-‘1?}&11@9% ITS1 and ITS4 primers. The sequences

obtained were asg &usiﬂy ro@ Lite software, version 2.1.1. The assembled

sequences wege ‘Ngn d and compareq:,u h the GenBank databases of the National Center

for Biotec?ng Information (NCBI). Searches in GenBank with Basic Local

Alig@eurch Tool (BLAST) program were performed to determine the closest

known relative of DNA fragment of 5.8S-ITS (Altschul et al., 1997).

then discarded. An additional 500 pl of wash buffer ¥

—

.
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3.2.4 Isolation of LAB

LABs were isolated from various sources. Appropriate dilutions were prepe sing

sterile peptone water (0.1% w/v). Then, 100 plL were spread on mS%\dc Man

Rogosa and Sharpe agar (MRS, Oxoid) with (0.8% CaCOs) followi bz mhcubation of

the plates under anaerobic conditions at 37°C for 48 h (De Malw. 1960; Wanchai

e Zrcaiicd on MRS agar
ylowlaincd were
]

s’ouk%}n on the
.
ell%ﬁh’am staining

et al., 2007). Colonies showing clear zones around them

and incubated at 37°C for 48 h to obtain pure colonies:

tested for catalase activity by placing a drop of 4% -0¥en pe

o

,
7

>

cells. Bubbles formation indicated the presence ow S

was done and the morphology of the bacteri@bs «

(Nikon Eclipse 80i). %\ \T
% o A

3.2.5 Anti-yeast activity of lacg Clegi:
N
o

[solates of yeast were @i“@d XtdSE broth (PDB, 2% w/v, Difco) and

N
incubated at 30°C %\24 h‘?fq Q&'{ counts were determined using a
Nanopholomclcrccilkdjus}e Q0 c@inl with sterile peptone water (0.1% w/v) to

5

ng g&\’rﬂ(on microscope

be used as u& 1lum for testing. %ition activities of the isolates were determined
using ovgasncthod as described by Magnusson and Schnurer (2001). Afterward,

oculated on MRS agar plates and incubated anaerobically at 37°C for 24

h. The plates were then overlaid with 10 ml of potato dextrose soft agar (0.05% PDB
and 1% Oxoid Agar Technical No. 3) containing 10° cells/ml of R. mucilaginosa.
After 48 h of aerobic incubation at 30°C, the diameter of clear zone was measured.

Analyses were done in duplicate.
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3.2.6 Cell free supernatant preparation

The isolates were inoculated into MRS broth and incubated for 48 h at 30°Cgdy, 1 50

rpm (Orbital shaker). The cell free supernatant was prepared by cenlrifu%\f broth

(10,000 rpm for 20 min), to remove the pellet. The supernatant of each™¥eolates was
then filtrated using sterile filtered (0.45 um-pore-size filter, Milli%e) z

3.2.7 Phenotypic identification of LAB \d

.

1O

' 1tiom¥¥ivity in all

Y-

WM ﬁ France). The

A
B’ sptnded in API 50 CHL
& N
UY' sp ‘?n was transferred into each
of the 50 wells of the API C]*%s. All yells f}llczgkrlaid with sterile oil to make it
O

anaerobic. The strips wey€ 11 bzucli arg0°C agxccommended by the manufacturer.

: \ ) g it
Changes in colours @1}5 0 cho N }llxe green were observed after 48 h. The
O
results were (%&H‘e‘d d &miﬁed by using  API wEB™

(https://apiwg merieux.com).

N
N

)
g



3.2.8 Genotypic identification of LAB

3.2.8.1 DNA extraction

Ny
O

Genomic DNA of LAB isolates was extracted using (Genomic D wiiraction Mini
Kit, Yeastern Biotech CO., LTD, Taiwan) the method describe Aagnusson et al.

: 1iZ1re vas harvested by

itrifuge™S il,ngnd the

N
Supernatant was discarded. The cell pellet was r ended fh A Jl -&‘aysozyme
L 4

and then incubated at room temperature for 10 I]]lR\’Vllh Mg of !FY'mbcs every 2-

%&m 1 agd néed by vortexing for

n \m\q Awple lysate was clear.
SG$
During incubation, the sample tu Cd Gve@: min. After the sample
lysate was clear, elution buffer '\pl her I q@ncubated at 60°C (for DNA
%z J o,
clution) was added. Following tjht, a vl OTCQJQO ul of the ethanol was added to

cach sample and mixed&c ia@vort@; for 10 sec. The GD column was

ot %} e mixture from the previous step was

applied to the G ‘;:mllfcMn cﬁét\rifuged at 14000 x g for 2 min. The flow-

. N : .
through was ®weggded and the GD@Iumn placed in a new 2 ml collection tube. 400

S

ul of W1 (ethanol added) into the GD column, and then centrifuged at 14000 x

(2003) with some modifications. A 1500 pl of overnig

centrifuging at 14,000 x g for 1 min using (Eppendorf

3 min. 200 ul of GB buffer was then addg

Ow

placed on a 2 ml co AOT) t’b A

g I'o@ the flow-through was discarded and the GD column placed back in the 2
ml collection tube, the wash step was repeated with 600 ul of wash buffer (ethanol
added) with centrifuge at 14000 x g for 30 sec. The flow-through was discarded and
the GD column placed back in the 2 ml collection tube, then centrifuged at 14000 x g

for 3 min to dry the column matrix of any ethanol excess. The dried GD column was



transferred into a clean 1.5 ml micro-centrifuge tube, and then 100 pl of the preheated
elution buffer was added in the centre of the column matrix. It was left to stand for 3-3
min until elution buffer was absorbed by the matrix. The purified DNA was d by

centrifuging at 14000 x g for 30 sec. Finally, the DNA sample was kg \,O °C for

3.2.8.2 PCR amplification i l
NY.

The extracted DNAs were used directly in PCR 1% o agnp g 1‘“—@8 rDNA
4

gene from LAB. The 16S rDNA region wasYﬁpl'T&Kj usiggy primers  (3-

long term storage.

3). The PCR reaction mixture conlainctS !11 of 1 nbpsfer (NgCL,) (Yeastren

. CT)
Biotech CO., LTD. Taiwan), 1 ul mM¥ d s mge?(Yeastren Biotech CO.,
\ &
LTD. Taiwan), 1 pl of 10 uM 10eagVardfanid 1 Yl o@pl 168 reverse primers, 1 ul
l
of template DNA, and 0.5 fFo(l.25 FEAYaq DNA polymerase (Yeastren

NN @
Biotech CO., LTD. Tai\&,\ga ilfc cghtrol @@Mout DNA template was included in

parallel. Each sampl;%\op d tip Lh'4(f.'.bpl ddH,0 until 50 pl. The PCR were as

>

.
¢

follows: (LID @3N, injidl 4 ‘5°®or 3 min, denaturation at 95°C for 30s.

annealing at Aior 15 sec and u{g sion at 73°C for 1 min, with 34 cycles for each

step. Fing 1gation was at 73°C for 5 min; and then held at 4°C. From each
ampRGeatPn mixture 10ul were mixed with 2 pl of 6x DNA loading dye

(Fermentans), and then subjected to electrophoresis in 1.0% (w/v) agarose gels
(Conda S.A, Spain) in 1x TAE buffer (Bio Basic Canada INC, Canada) for 40 min
and 80 V. 6 ul of 1Kb DNA ladder (250 to 10000 bp) from (1% Base, Malaysia) was

used as standard. After electrophoresis the gel was stained in ethidium bromide
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(Merck, Germany) for 30 min and then washed with dH,O for another 30 min. The gel

was visualized and photographed with UV transilluminator (BIORAD).

3.2.8.3 PCR product purification ! C}

The PCR products purification was processed using PCR cle;%zt from (Yeastern
Biotech, Taiwan). 40 ul of the PCR product was adde inwﬂlcro-ccmrifugc tube

with 200 pl of DF buffer and mixed by vortex. Thag@hple, Wgs aplied into DF

column with collection tube, and then centrifuged a({3Q0 x d for

o
Opse 1e flow-
S
through was discarded and the DF column pla?hack% ollem,%'n tube. The
o

dric&&DF column was

centrifugation was repeated at 14000 x rcw mim ) A
um LW ut.’ﬁgmffcr was added in

foy2 min “mti@ elution buffer absorbed

&
g i@ min.

transferred to a new micro-centrifuge

the centre of the DF column matrix, s

by the matrix. Purified DNA wag m e

3.2.8.4 PCR product s&\‘ingl@
’
The partial 16 %A ‘;u i rlﬁu) gene sequences of all the isolates were
§ ) el 4

determined 47\51 Base at Shal\q&;m, Malaysia. The sequences obtained were

assemble the Chromas Lite software, version 2.1.1. The assembled sequences were
uli@ compared with the GenBank databases of the National Center for
Biotechnology Information (NCBI) (http://www.ncbi.nlm.nih.gov/). Searches in
GenBank with Basic Local Alignment Search Tool (BLAST) program were performed to

determine the closest known relative of DNA fragment of 16S rDNA.
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33 RESULTS

3.3.1 Screening and identification of isolated yeast T
From 7 samples of fresh cut vegetables and fruits only 2 samples were c8ntaminated

by red yeast after 48 h of incubation on PDA. Both of the ycaggisoMtes from carrot

and cucumber (Figure 1) were later identified as R. mucil rf;migure 2) as shown
uct.

in Table 4 and 5. Figure 3 shows the DNA band of PC \d
®

g

D &

Figure 1: Isolates of R. mucilaginosa L 4 “VY.
A

rom carrot

R. mucilaginosa isolated
from cucumber



Table 4: Identification of spoilage yeast phenotypically using API 20C AUX kit

Y east Source Phenotypic Identification

Description Similariti
In
Carrot R. mucilaginosa 9
92. %%

Cucumber R. mucilaginosa

\¥

Yeast Source

Description
Carrot R. mucilaginosa
Cucumber R. mucilaginosa

(a) R. mucilaginosa CBR (b) R. mucilaginosa CRT
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Figure 3: PCR products using primers ITS1-F and ITS4. M, Fermentas GeneRuler
100 bp DNA ladder Plus; Lanes 1, PCR products from sample Cucumber (CBR):
Lanes 2, PCR products from sample Carrot (CRT); Lanes C, PCR prod?.from

negative control (without DNA template); Gel electrophoresis was per@ on 1%

agarose gel at 100V for 30 min ‘*

M12Q~

<
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o2 Screening for anti yeast activity of LABs isolates against R.

mucilaginosa using dual agar overlay method

From 38 LAB isolates, only 35 LAB isolates inhibit R. mucilaginosa 1&} layer
agar overlay method as shown in Table 6 and Figure 4. However only 3 ¥ABs from
homemade yogurt YG1, dragon fruit DF22 and fermented cocoa %Cws inhibition

more than 10mm. LAB isolates from American type cultur coEctlon (ATCC) of L.
@

plantarum, L. rhamnases, L. paracasei and L. acidophi AV W inhibition
.

between 1 mm to 4 mm. ':C
‘é v i J NG
\,Y'

using dual agar overlay method*

Lactic Acid Sources

Bacteria R. mucilaginosa
CBR

']
o
YGl Homemade P 4 1 ).0 18+ 0.0

Cl16 LeMwgnte 14+0.0
F22 nk 1300
DF20 agoW et 5+0.0
S23 A Star Fruit 2+0.0

W24 %\ Watermelon SE=0) 2+0.0

W25 Watermelon 8=-0.0 5+0.0
Banana 2=0.0 1+0.0

B3

B6 Banana 1+0.0 1+0.0
BMS Buffalo milk - 1
CM Cow milk - e 0]
B2 Banana - S0

B3 Banana 5
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B19
L. casei

L. plantarum

L\i

.. acidophilus

L. rhamnases

Banana = 1+0.0
ATCC 393 2+0.0 2+0.0
ATCC 8014 34+0.0 4+ 0.0

ATCC 4356 44 0.0 3 0?. N
ATCC 7469 ; !C§>

D1 Fermented Dates 5+0.0 0.0
MI Mango 4+0.0 4+0.0
P1 Pickles 4400 N 300
Gl Grape =100 Y. 5+0.0
BM1 Buffalo Milk 20 ' = 0.0
BM3 Buffalo Milk g $ @’
BMO9 Buffalo Milk 2 4.0
BM?7 Buffalo Milk Y- \" %"Z 0.0
BM4 Buffalo Milk (—}' % <1100
G7 Grape £
DF8 Dragon Fruit 1+0.0
DF10 Dragon Fruit 1+0.0
B9 Banana \ i e
B12 Banan 300
S11 Star Fruit 2+0.0
S18 St 1t § 1+£0.0
P13 ™ ) 1£0.0
DR14 D%l’dll l 90,0
GN15 &10&‘9-): 5+0.0
4+0.0

PR17 A Pear

"‘R@c mean values of duplicate determinations + standard deviation



Figure 4: Inhibition zone of 3 isolates of LAB isolated from dragon fruit DF22,

homemade voeurt YG1 and fermented cocoa C16 acainst R. mucilaginosa CBR using
yog g g sing

dual layer agar overlay method

L. casei YGI
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335 Genotypic and phenotypic identification of LAB isolates.

16S rDNAs sequence were determined for the three selected isolates asw’n in
Figure 5. The sequences derived from the isolates were used to sem@)asas for
highest similarity rank to determine the species identity of the i as shown in
Table 7 and Table 8. The cell morphology of three isolateWs captured under

microscope indicated the cell were rod shaped (Appendix z '

e ¥
Figure 5: DNA band of LAB on the 1% (w/v) S g el pAm{B 27F and

1492R. M, Fermentas GeneRuler 100 bp DNA Lane YGI

and Lane C16 PCR products from sample@ Gl

DF22 YG1

& 1000 b
<€—— 1500 bp
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Table 7: Similarity index of LAB isolates determined phenotypically by API 50 CHL

LAB Isolates Description Similarities Index (%)
YGI Lactobacillus paracasei 299 \Yf
DE22 Lactobacillus paracasei 9&%

Cl6 Lactobacillus plantarum 1

LAB 16S rDN
[solates Description E value Si

YGl1 Lactobacillus casei 0.0 cw
DE22  Lactobacillus casei 0.(\ i
Cl16  Lactobacillus plantarum %i ) Py ﬁ

3.4  DISCUSSION C') :vj'
“n

&
: y ’ ! h
[n this study, sp01la0%sts ffcre Jcs&}t ly isolated from fresh cut vegetables
\
(cucumber and ca(b) d w‘eiﬁ.lZ}h p]%é_\otypically and genotypically characterized

, i >4 AL
as R. mucilag, From the resul@l‘able 4), API 20C AUX gives the similarities

index 9

% 92.7% for yeast isolates from carrot and cucumber respectively.
HoweWNaggaglproximately 99.0% of similarities index with E-value 0.0 (Table 5) were
obtained for both yeast isolates from 5.8S-ITS identification method. Arias et al.
(2002) stated that partial sequence of the 26S rRNA gene yielded the best results in

terms of correct identification, followed by classical techniques and 5.8S-ITS analysis

while for API 20C AUX, slightly less accuracy of identification was observed.
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Rhodotorula spp. contaminates vegetables especially in fresh cut carrot and cucumber
after 24 h at room temperature. Fleet (1992) and Fleet (2011) stated that most yeast
exhibit optimal growth in the range between 20-30°C. Similar study, Rhodol?spp.
contaminated variety of fruits such as strawberries, cantaloupe, honey @ melon
varieties (Tournas et al. 2006). Prachyakij et al. (2007) also reported that Rhodotorula
sp. contaminates fermented plant beverages. Pitt and Hocking (1% eported that R.

mucilaginosa are significant as spoilage agents and con nz found in fruit and

vegetables as spoilage organisms. \d
L
g

.5\ IO
: el — N
Furthermore LAB has been associated in bio-pr at1N u(’lla@ al., 2001;

na al.,e2005). LABs are

mst.Xungi (Crowly et al.,
178

WP strongly inhibited by 3

kit,a 2 gyz

LAB isolates identified by API 3
N 5119 j‘u@n zones that were greater than

and L. plantarum C16. All lh%

13 mm (Table 06). Rous \ (7(10’ lso 1 tcd that P. pentosaceus R47,

Marilley & Casey 2004; Tamminen et al.Z

i ghte

considered as bio-inhibitor agents of

2013b). R. mucilaginosa CBR and R

DF22, L. paracasei YG1

cibaria R16 and J z l Itave a‘:&fy to inhibit R. mucilaginosa between
6mm to 10 mm lly? g mcthod however only L. plantarum CMS8
isolates has i 11 on greater than ]%13 n.

PCRagasePrechnique, 16S rDNA were determined for the three isolates selected in

this study. The sequences derived from the three isolates were used to search
databases from the highest similarity rank to determine the species identify of the
three isolates in GenBank. Each isolate was identified based on their sequence

homology of 168 rDNA. The sequences of the isolates, YG1, DF22, and C16 showed
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higher homology to the sequence of Lactobacillus species; 99.0% to Lactobacillus
casel, 99.0% to Lactobacillus casei, and 98.0% to L. plantarum, respectively (Table
§). It suggests that the three isolates belong to the genus Lactobacillus. While Nt API
identification, isolates YG1 and DF22 were identified as L. paracasei wi@ilarilies
index 99.9% and 99.3%, respectively (Table 7). API identiﬁcaY&s based on
phenotypic and biochemical characters indicated that these charawics may not be
enough to definitely assign a strain to a particular species. Y;I 'SO CHL system

for phenotypic characterization is sufficient for a rough cWeact 'iMn le for

>
unequivocal identification purposes (Montel et al., l%l is ufefi to'ch&raclcrize
s X
NV R
'ates.ER'Owever. for

u% 16S tDNA is

@68 rDNA 1s more

the isolates based on substrate utilization such g car

identification of the isolate the gcnolyp@acten
preferred (Maryam et al., 2013). Since @ base \?&lg

S
accurate, the identification of the LA% selgcted Ps4L. @'@1’ YG1L ‘casei DE22

and L. plantarum C16.
[\ A F
4 s

Mubhialdin and Hassan @ repowled ghat L@ produced antimicrobial agents
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including organic acids} cingteousic
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(Strom et al., "\ jogren et al., 20@. Laitila et al. (2002) and Lavermicocca et al.
&%mal the inhibitory activity of L. plantarum could be the results of

aniy acids such as lactic, acetic and phenyllactic acids. Since more than one

(2000) s

w

1

many
compound is responsible for the antimicrobial activity, the specific compound or
combination of compounds need to be further studied for their potential use as food

bio-preservation.
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- & CONCLUSION

n

inhibitory activity was observed from bacteria cell and cell free_superMatant. The

isolates YG1 identified as L. casei, DF22 as L. casei, and C16 agd. Mantarum have

al Ear overlay method.

Hence. LAB isolates from fermented cocoa, homemade“gurt, a W fruit were
]

proven to have inhibition activity against spoilage @. mudlilagg 0‘0@ might

: s : ; b 4
be a potential to be use as food bio-preservatives. J.
\

strong inhibitory activity against R. mucilaginosa using
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