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Abstract

This study was aimed to isolate Lactic Acid Baiet¢L. AB) from spontaneus fermented local goat mitkich
had proteolytic activity and used for futher fertation of goat milk. Isolation of LAB was carriedt by MRS
Agar and CaCg¢ Identification species of isolates was conducsetording to the Bergeys manual
(conventional method) and based on morphologidalsiplogical and biochemical analysis using API@GAL

kit was also carried out. The results of identifion and chemical test showed that 26 isolates veentified
as LAB were 16 isolates (61.5%) with rod shape Hhisolates (38.5%) with cocci shape. Based oteplytic
activity, the isolates composed of two bacteriacEg®e namelyactobacillus plantarum (YN1.1, YN1.3, YN 1.8
and isolates YN 2.25). and the other bacterialveatobacillus pentosus (YN 1.6.). five isolates had proteolytic
activity, where three of them had the best protiolgctivity namely Lactobacillus plantarum YN 1.1,
Lactobacillus plantarum YN 1.3 andLactobacillus pentosus YN 1.6 . All of these isolates had the ability to
ferment goat milk which was indicated by the insee@f bacteria viability reaching up to®t®u/ml and also
decreaced of pH value at the final stage of ferateon. It can be concluded that isolated LAB from
spontaneous fermented local goat milk could be wsedtarter culture and could be inproved as cowialer
product.

Keywords: identification, APl 50 CHLL.actobacillus plantarum, Lactobacillus pentosus, viability, pH.

1. Introduction

Lactic acid Bacteria (LAB) is an important bacterisfermented products, it is functioned both imientation
process or increasing nutrient value of fermentssblypcts. LAB is a gram-positive, non sporing, (zde-
negative, devoid of cytochromes, of nonaerobic thabi aerotolerant, fastidious, acid tolerant atwitctyy
fermentation (Khalid 2011). Generally LAB widelysttibuted in nature and found as indigenous miorafin
raw milk and fermented milk with spontaneous fertadon. LAB mostly dominant in milk poduct with
different species and also detected in human (Klattal 2003) and also exist in animal (Fujisawad kitsuoka
1996). LAB have been extensively used in food fartation, including the production of dairy prodyand its
proteolitic activity is very important in producirftavor compounds of end product (Moulay et al 201BAB
are generally associated with habitats which ark im nutrients, such as various food productskmiteat,
vegetables), and are important in dairy produéermented dairy products have been major parteofitét of
people around the world, where LAB are used in mgistarter culture and proteolytic systems plagssential
in nitrogen metabolism of LAB in milk (Moulay et 2006). The Study by Moulay et al (2006); Anaslet
(2010) and Moulay et al (2013) noted that many &infl LAB species will be found when isolation cAB
from goat milk and goat milk products were carr@d. Lactobacillus plantarum andLactobacillus fermentum
have been reported to be the most commonly aseddi#B species with spontaneous lactic acid feriason .
In Indonesia, fermented products using goat millbasic material is not popular among consumerds,tiaa
consumers preferred to consume cow milk and ithdated products. This condition was due to thellsofie
goat milk is stronger and they do not like thedasbmpared to cow milk. Therefore by fermentatbmoat
milk, it is expected the fermented product couldréase consumers likeness.

In general LAB used in fermentation of milk prodaietre proteolytic and caused coagulation of mil& ttuthe
instability of milk protein, and this curd couldarige the texture of milk products. Proteolytictegsof LAB is
important for the growth of microorganisms and ative free amino acid of milk coresponding to 89%6of
maximum found in coagulated milk (Kok 1990). Ralytic system involved in casein utilization withLAB
cells and give contribution to the development rgfamoleptic properties of fermented milk produdtarfina et
al 2013; Moulay et a2006).

The aim of this study was to isolate LAB from spmorgous fermented local goat milk and to classifys¢h
microorganisms based on the morphological and leimital characterisistics and also to determiner thei
proteolytic activity and the ability as startertoué in fermentation of local goat milk.
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2.Materialsand Methods

2.1. Sample preparation and isolation procedure.

Goat milk from local type breed (Ettawa filial bcheas samples were collected from households iraghlg
village, the regency of Sleman, Yogyakarta. Sampleie taken after milking of goat and collectechgssterile
bottles and delivered to Dairy Microbiology Labamat of Interuniversity Food and Nutrition CentreA(P
Gadjah Mada University, Yogyakarta, and closedtljghnd fermented spontaneously for 4 days till ghé
value was decreasing to 4.3.

Medium used was MRSJ¢ Man Ragosa Sharpe code CM 359) added with 1% CaCgas selective medium.
Sampling for isolation was done after finishing stameous fermentation by taking 10 ml of fermergedt
milk, and then it was put into 90 ml sterilizedwgiht solution containing 1% of water peptone amdmtocess of
dilution till 10°cfu/ml was obtained. Each dilution was taken 1 enlgfour-plated at MRS medium in order to be
able to add 1% CaGpand further was incubated aerobically at @6for 48 hours. To prevent the growth of
fungi, 1% cycloheximide was added into medium (Beu&t al 2001).

The colony which was considered as LAB would forraetdear zone in surrounding of colony growth. Aftee
process of planting in MRS medium containing CaCad incubated at 3 for 48 hours. Furthermore when
the colonies were growing and formed clear zonen tih was purified by making scratch using stre&tep
method and it was done 3 times to ensure its patitin. Before further testing, the isolates whigére
considered as already purified was stored in mediontaining 10% skim milk and 20% glycerol as étel
stock at freezing temperature (-°ZT).

2.2. ldentification of Lactic Acid Bacteria

Identification of each colony which was considessdselected LAB was conducted by conventional nietho
based on morphological, biochemical and physioklgibaracteristics of isolate. The morphologicédist based
on the formation of colony, size, color, edge faund texture of colony, then the selected colony stamed
Gram to find out whether Gram negative or positine continued by looking the formation of cell @sitDOO-
magnified microscope. Profile matching method basedBergey’s manual of Systematic Bacteriology with
some modification were used for characterizatiooh identification of LAB isolates (Wang et al 2008).

2.3. Isolation of Lactic Acid Bacteria Based onteaiitic Characteristic

The one which was selected as LAB were then tefstethe proteolytic activity. From the previousstiag

results, it was then continued with determining pineteolytic activity by growing the selected igelan 2%

skim medium agar and incubated af &for 48 hours and measured the amount of cleae formed around
the colonies ( Walter,1984). Bacteria stated pasitiad proteolytic activity will be purified andosed for the
next test

2.4. Physiological Testing.

Physiological testing conducted also include tifeience of temperature and pH toward the growtlsolated
LAB and the growing temperatures treatment wereQ,25° C, 40° C and 45 C respectively, while for pH
values used were 3.0 ;4.0; 6.0 and 7.0 respectiVidigse tests were conducted according to the medko
described by Hammes and Vogel (1995) and Ray (18@6)a slight modification, and the aim of thistevas

to determine whether the isolated LAB could besifasd into psycrophylic, mesophylic or thermopleydjroup.
2.5. Biochemical Fermentation Of Isolate

Biochemical testing conducted include the analg$idextran and acid formation from various typesodar.
Fermentation capabilities of selected isolatesgudi types of carbohydrates contained in the APCHIL kit,
and the tests were carried out to determine trechieimical properties of isolates within fermented
carbohydrates. The ability of isolates to fermearbohydrates indicated by a color change of tisalaedium
used, where the initial basal media color was lpuapd the positive isolates changed the fermemtatiedium
turn to yellow basal medium. Isolates were idestif(genus and species) using the APl 50 CHL sy$Rio:
merieux, Japan) ( Bukola et al 2008; Magsood 204aB).

2.6. The isolate fermentation capability as startdture.

The fermented capability of isolates was condudigdnoculating of each isolate culture which hdmbst
proteolityc activity into 8% sterile skim milk anidcubated at 37 C for 16 hours and viability of LAB were
enumerated during fermentation process. Viabilitypacteria during fermentation measurement throteg
namely TPC (Total Plate Count), where sample wkant&very 4 hours as described by Dave and Stef8)1
with sligh modification. The pH value of LAB waseasured using pH meter according to the method as
described in AOAC (2000).

3. Resultsand Discussion

3.1. Characterized of Isolate

The results of isolation of spontaneus fermenteat gulk using MRS and CaGOnedia had showed that out of
60 positive colonies on media produced acid. tHewrisolation resulted 26 different isolates whigbre
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identified as LAB, and the identification was s¢artby looking at the shape of cell from each colamg
followed by Gram staining, catalase testing andhtketermined its proteolytic activity. Results this
examination indicated that these 26 isolates wensidered as LAB which was characterized by pasi@vam,
negative catalase, not motile and able to live icroaerophylic condition. Early identification weatso carried
out by looking the characteristics of LAB obtairemtl it was observed that rod shape LAB were as raar6
isolates (61.5 %) and coccus-shaped were showdd ligolates (38.5 %). Four isolates of 16 isolatese rod
chain shape, while coccus chain shape as muchisda®es of 10 coccus shape isolates, and inrgette
dominant LAB were those rod shaped (Table 1).

Tserovsk et al (2004) reported that LAB speciedatsd from goat milk were rod and cocci shapedeeith
chained or clustered, and characterized by posiixem, negative catalase, microaerophylic, redistamacid,
not producing spore, and producing lactate aciféamentation product. Furthermore, Moulay et &12) had
isolated microorganisms from goat milk and founalt th3 isolates of LAB were from 138 total isolatdsiom
these 13 isolates of LAB there were 8 coccus shapadtes and 5 other isolates were rod shapecherOt
researches such as Abdelgadir et al (2001) anddBguaet al (2004) had also identified the isolatfom
fermented cow and lamb milk and observed that thestndominant bacteria were those from genus
Lactobacillus. A similar observation was reported by Khalid (20%iho also noted that LAB were positive
Gram bacteria without spore, with negative catalaseroaerophylic, resistant to acid, and can dméntation.
Holzapfel et al (2001), also found that LAB werectagia in rod or coccus shapes, with negative aatalnot
motile, homo fermentative or hetero fermentative growing in low acid condition

Table 1. The results of culture isolated in MRS mebntaining CaC®
(Cell shape. Gram, catalase,colour anar dene of isolates)

Isolate Catalase Gram  Cell form Colour of Clear zone on (**)
colony Skim milk 2%

YN 1.1 - + rod cream +++
YN 1.2 - + rod white -
YN 1.3 - + rod white +++
YN 1.4 - + rod chain white -
YN 1.5 - + rod white -
YN 1.6 - + rod cream +++
YN 1.7 - + rod white -
YN 1.8 - + rod white ++
YN 1.9 - + coccus white -
YN 1.10 - + coccus white -
YN 1.11 - + rod white -
YN 1.12 - + rod cream -
YN 1.13 - + rod cream -
YN 1.14 - + coccus cream -
YN 1.15 - + coccus white -
YN 1.16 - + coccus chain white -
YN 1.17 - + coccus chaif white -
YN 1.18 - + rod chain white -
YN 2.19 - + rod chain white -
YN 2.20 - + coccus chain cream -
YN 2.21 - + rod chain white -
YN 2.22 - + coccus chain white -
YN 2.23 - + coccus white -
YN 2.24 - + rod white -
YN 2.25 - + rod white ++
YN 2.26 - + rod white -

(-) Negative reaction,

(+) Positive reaction

(-)** Negative activity , (+)**Positive activity, {+)**Positive activity (+++) ** stronger activity.

While Axelson (2004) determined that LAB were baetevith morphological, physiological and metabalic
characteristics belong to positive Gram group, witgative catalase, coccus or round shaped, wispmre, not
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motile, without respiration, but can grow on aetobi microaerotolerant conditions, and can prodactate
acid as main metabolic product from carbohydrateéatation.

Isolates which were estimated as LAB were continukdermined for their proteolytic activity by gring the
selected isolates in 2 % skim milk media. Skim mifledia were inoculated with the selected isolatet a
incubated at 3T for 24 hours and 48 hours. After incubationacleone was measured and the results of the
isolation of LAB and the proteolytic activity wepegesented in Table 1.

The results of proteolytic activity determinatidmosved that there were some clear zones aroundotbaies in
each isolate and from inoculated 26 isolates of LA® 2 % skim milk media agar, 5 isolates wereeobad
had the ability to hydrolyze protein and it is simty the emergence of clear zones around the coloiy
interesting to note that of 5 isolates (YN 1.1, YI8, YN 1.6, YN 1.8 and YN 2.25) producing cleanemnly 3
isolates (YN 1.1, YN 1.3, and YN 1.6 ) had strangeoteolytic nature as shown by greater clear zbag other
isolates. All isolates with big proteolytic activiwere those in rod shape. Clear zone in the skitk media
was produced by the selected isolates after intrb&br 24 hours and 48 hours. Every isolate pratyclear
zone in skim milk media indicated that this isolateild degrade protein or had proteolytic activiiyear zone
was measured using digital caliver and the measemenwere tabulated as shown in Table.2

Table 2 : Measurement of clear zone of ispfét 1.1, YN 1.3, YNL1.6
YNB8Idan YN 2.25) on skim milk media

Isolate Code Clear zone average(mm)

24 hours 48 hours
YN 1.1 16%** 19%**
YN 1.3 16%** 20%**
YN 1.6 18*** 23%**
YN 1.8 12** 14**
YN 2.25 14** 15%*

(***) bigger clear zone , (** ) smallestear zone

Data in Table 2 showed that every isolate had miffeproteolytic activity. Isolate YN 1.6 had 18 nafter 24
hours incubation and increase to 23 mm after 48shimeubation. Clear zone on isolate YN1.6 iathd this
isolate had a bigger proteolytic activity than otlsmlates. While Isolate YN 1.1 as well as IselaiN 1.3 had
same clear zone size (16 mm) after incubation foh@urs. Proteolytic activity of Isolate YN 1.8 svdicated
by 12 mm clear zone and this isolate had the sstafieoteolytic activity compared to other isolatedyile
Isolate YN 2.25 had a better proteolytic activitgn Isolate YN 1.8 and proteolytic activity of tiselate YN 1.3
was shown in Figure 1.

Proteolytic activity of all isolates produced hig study were almost similar or equal to the nssdported by
Yamina et al (2013), where proteolytic activityfefmented camel milk indicated the presence higheplytic
activity area which was more than 20mm in clearezaliameter on the first group contained 10 strains
(1,1,11,13,19,20,22-25), strain with medium proteo activity whose diameter was between 10 aBdhim
were the second group contained 11 strains ( 3®,82,16,18 and 21), and for group with low pratgol
activity area whose diameter was less than 10 mitageed 4 strains ( 7,9,14 and 15).

Seifu et al (2002) noted that LAB which derivednfréermented milk isolation and had proteolytic ityi were
Lactobacillus plantarum, Lactobacillus delbrueckii subspecies bulgaricus, Lactobacillus salivarius Lactococcus
lactis subspecies lactis, Lactococcus lactis subspecies cremoris, and Enterococcus faecalis. The presence of
proteolytic activity was signified by the reductiohpH value in skim milk media during fermentatiprocess.

b .

Figure 1. Proteolytic activity of isolatésplantarum YN 1.3 after 24 hours incubation at°37
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As mentioned by Omafuvbe and Enyioha (2011), tisalteof isolation from commercial yogurt showedttha
13 % isolates had nature proteolytic activity amdtobacillus acidophilus had the greatest proteolytic activity
than all isolates. Isolates with proteolytic aityiwvere tested to determine their physiologicadl émochemical
characteristics, and it allows to sort ahe species with isolates from which the expecteateplytic was
obtained.

3.2. Physiological characteristics of proteolysolates

Physiological test involved examining the influerdgemperature and pH on the growth of LAB asréwult of
isolation. The examination of the influence of tergiure was aimed to understand the type of bacterithe
result of isolation, whether it belongs to psycrgih mesophylic or thermophylic groups. Psycroptyl
microbes grow at temperature less thaAC18nd optimum at 2C. Mesophylic group can grow at warmer
temperature, ranging from 45-45°C, while thermophylic group can grow at high tengpere, which is
between 45 and 80. Cellular growth was indicated by turbidity afiecubated for 48 hours on MRS media.
The results of morphological and physiologicalgaster five isolates were shown in the Table 3.

The results of identification which are shown irbEa3 were LAB YN 1.1; YN 1.3; YN 1.6; YN 1.8 and\y
2.25, which also had proteolytic activity and atolegrow at temperature in the range of 8040 C, where LAB
YN 1.1 and LAB YN 1.3 were able to grow at 4&. All isolates were not able to grow at 8D. The result
indicated that these LAB were mesophylic bactarid isolate YN 1.1 and YN 1.3 also had the therrgbph
characters. While the influence of pH showed #ibisolates could grow in low pH value (3.0) arldoagrow
well at above pH 7.0 such as at pH 8.5. The re$oittpH tests indicated that LAB YN 1.1, YN 18N 1.6,
YN 1.8 and YN 2.25, could grow well at low pH andaat higher pH value. Moulay et al (2013) hadnio
that LAB isolated from goat milk had the ability goow at 36C, but not all isolates could grow well at’@5
LAB isolates had proteolytic ability and could gra@aw low pH and produced lactic acid. Badis et24104)
reported that 6 isolates which was isolated frorat goilk were belong to genusactobacillus with mesophylic
characteristic (SH10, SH12, SH13) and also withittophylic characteristic (SH8, SH9 and SH11). Gral
(2002) declared that LAB were firstly isolated rfranilk, and it is then isolated from fermentatiagucts such
as milk, meat, vegetable, drink and bread. NatyraAB can be obtained from fermentation produ&sayglice
and Fitzgerald, 1999). Furthermore, Savijoki ef24l06) explained that LAB used in manufacturinggasses
of fermented foods and the most important applbicats their use as starter strains in manufactfinacous
fermented dairy products.

3.3. Capability of carbohidrate fermentation (ARIIBCL KIT.)

The capability of fermentation among the selectedlates was determined using 49 kinds carbohydrate
contained within API 50 CHL Kit. The test was contid to determine the biochemical characteristisaftes
in fermenting carbohydrate. The capability of iselan fermenting carbohydrate was shown by thedtiisation
of basal medium, where the early color of this basedium was purple. Isolates with fermentatiofl ehiange
the color into yellow, and the results of testirsing API 50 CHL Kit is shown in Table.3.

The capability of isolates to ferment carbohydiat&PI 50 CHL Kit was observed during fermentatioand it
was found that not all carbohydrates could be é&ntied by the selected isolates of LAB. This conditivas
seen during discoloration, where some of bactesisldcnot do the fermentation perfectly as shownttoy
absence of yellow color in substrate or basal EsiufThe change only occured when the basal solat@nged
its color from purple to green (Table 3 code with). This was posibly due to the lack of capabitifyenzyme
produced by isolate to decompose sugar in the lsasaion. LAB with high fermentation activity withange
the basal solution’s color from purple to yellomdalLAB isolates without fermentation capacity wabudot
changing the color of basal solution at all.

Phenotypic data include morphological, physiologiaad biochemical characterization and the dataewer
collected by probabilistic identification using ARleb Database V51. The Results indicated thattseleould
be classified as follows: first isolate (YN 1.1) svaactobacillus plantarum with 89 % identical rate and second
isolate (YN 1.3) wad actobacillus plantarum with 99.9 % identical rate. While third isolate (YN6) was
Lactobacillus pentosus with 97.3 % identical rate, fourth isolate (YN 1jas Lactobacillus plantarum with
99.9 % identical rate and fifth isolate (YN 2.25) st actobacillus plantarum with 69.9 % identical rate.

The Results of identification using AP1 50 CHL Kéifd the determination of phenotypic rate using eotienal
method were showing that almost all selected isslatere LAB namelyLactobacillus plantarum and only one
assumed that isolate whactobacillus pentosus.
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Table 3: Phenotype characteristics of Lactic R#dtteria Isolated from
Spontaneus fermented goat mitk anofile fermentation of sugar.

Characteristic Isolate
YN 1.1 YN 1.3 YN 1.6 YN 1.8 YN 2.25
Cell shape R R R R R
Gram staining + + + + +
Gas produced - - - + -
Catalase - - - - -
Motility - - - - -
Dextran - - - - -
Growth at
15° Nt Nt Nt Nt Nt
20° + + + + +
30° + + + + +
45° + + + + +
50° - + - - -
NaCL 6.5 % + + + + +
pH 3.5 + + + + +
pH 4.5 + + + + +
pH5.5 + + + + +
pH 8.5 + + + + +
pH 9.6 - - - - -
DAP tipe Nt Nt Nt Nt Nt
Tipefermentation:
Gliserol V \ - - -
Erythritol - - - - -
D-arabinosa - - - - -
L-arabinosa + + + + +
D-ribose + + + + +
D-xYNose . - + _ +
L-XYNose - - - - -
Adonitol - - - - -
Methyl Xylopyranoside - - - - -
D-galactose + + + + +
D-glukose + + + + +
D- fructose + + + + +
D-mannose + + + + +
L-Sorbose + + + + +
L-rhamnose \ - - \ -
Dulcitol - - - - -
Inocitol - - - - -
D-mannitol \ - - - -
D-sorbitol . + + + +
Metyl-aD mannopyranoside - + + - -
Metyl- aD Glucopyranoside - + - + -
N-acetyl glucosamine - - - - -
Amygdaline + + + + +
Arbutine + + + + +
Esculine - - - - -
Salicine + + + + +
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Table 3: Phenotype characteristics of Lactic Acattéria Isolated from
Spontaneus fermented goat milk@nodile fermentation of sugar.

Characteristic Isolate

YN1.1 YN 1.3 YN 1.6 YN 1.8 YN 2.25
D-cellobiose + + + + +
D-maltose + + + + +
D-lactose + + + + +
D-melibiose + + + + +
D-sacharose + + + + +
D-tetralose + + + + +
Inulin \ V \ - -
D-melezitose + + + + +
D-raffinose . + + + +
Amidon + + + + -
Glycogene - - - - -
ZYNitol - - - -
Gentibiosa \ \% V + \
D-Turanose + - + + +
D-Lyxose - - - - -
D-Tagadose + V - - -
D-Fucose . - - - -
L-Fucose - - - - -
D-Arabitol - - - - -
L-Arabitol - - - - -
Potasium gluconat V + V + -
Pot-celogluconat - - - - -
Pot-2 celogluconat . - - - -
Species Lactobacillus. | Lactobacillus | Lactobacillus. | Lactobacillus. | Lactobacillus.
plantarum plantarum pentosus plantarum Plantarum

(+) positive reaction, (-) negative reaction.
(R)rod, (G+).gram stain pittve reaction, (Nd) not detected

Anas et al (2012) had reported that the isolatibrLAB from fresh milk of Alger Goat was identifieds
Lactobacillus plantarum and Lactobacillus rhamnosus. Mathara et al (2008) had found tHadctobacillus
plantarum was the most dominant species among LAB strainatieswh from traditional fermentation milk in
Kenya. It means thatactobacillus plantarum isolated from Maasai fermentation milk had the igbihs
probiotic bacteria. Futhermore Mathara et al (20@2ted that actobacillus plantarum was an important species
in some fermentation products from vegetable ok pibduct. Some strains were already known as abl
produce anti-microbial substance. Kaktcham et28fl2) declared that the isolation of LAB from Caorer
traditional fermentation drink isolates wdractobacillus plantarum (62 %), Lactobacillus rhamnosus (24 %),
andLactobacillus fermentum (10%) respectively.

3.4. Capability of each isolates as starter celtarferment milk

Capability of isolate as starter culture to fermemnlk was carried out by inoculation of each igelan skim
milk ( 8%,) and incubated at % for 16 hours. To identifify the capability afolate to ferment was carried out
by measuring the pH value and viability of LAB thg fermentation process. The isolate were useddasure
the capability as starter culture was isolate wWithbiggest proteolityc activity namely YN 1.1NY1.3 and YN
1.6 respectively.

3.4.1. pH values

The capability of each isolate to decrease the @lHevin milk was measured at the early fermentattage until

the end of fermentation process. The decreasedvgdde was measured for each isolate used during
fermentation, and the alteration of pH during femtagion process were shown in Figure 2.

At the early stage of fermentation process, thevplde of each milk was varied in the range of 6®%8.70 and
decreasing to the range of 4.72 — 4.42 at the dngracess. The pH value of starter prepared using
Lactobacillus pentosus YN 1.6 showed the biggest change from 6.72 t@ 4vhile pH ofLactobacillus
plantarum YN 1.3 was decreased from 6.56 to 4.48 and thalesh change was in milk usithgctobacillus
plantarum YN 1.1.from 6.65 to 4.72. at the end of fermentafiwocess.
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The statistical analysis showed there were sicpnifi differences (P<0.05) between isolates at tie of
fermentation process.lt is believed that pH values reduction due tdkraugar hydrolisis into lactic acid, and
beside lactic acid other acids such as acetic poighionic acid and butyric acid were also produced

74
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o -\'_\

4.5 A el
4 =
3.5 1 =——YN 16 ——YN13 YN1.1
3 . . . . |
0 4 8 12 16 20

Fermentation (hour)

Figure 2. pH value during fermentation proagsisglLactobacillus plantarum YN
1.1 Lactobacillus plantarum YN 1.3 andLactobacillus pentosus YN 1.6

Seelee et al (2009) reported that pH value deadedsang the milk fermentation and the longer fentagion
time the lower the pH value will be. Piano et &0@6) also noted that the change of pH value wiase to
viability of microorganism in milk fermentation.

3.4.2. Viability of Lactic Acid Bacteria

The growth pattern of LAB during fermentation pees was presented in Figure 3.

Viable bacterial count of sample during fermentajwocess was conducted every 4 hours as longéasours
fermentation of milk. The viability of LAB, incesed after 4 hours of fermentation and at they esidlge of
fermentation the growth of LAB on each isolate useat in the range of 2@fu/ml, and at the end of
fermentation LAB was increased to°tdu/ml. Viability of LAB was increased as the fermtation time was
also increased. The end of fermentation processcharacterized by formation of curd in milk usedhere this
was due to the coagulation of milk protein. At #mel of fermentation process (Léours) there was a slightly
difference in viable of LAB number witt.actobacillus pentosus YN 1.6. (7.6 x 18 cfu/ml) compared to the one
using Lactobacillus plantarum YN 1.1. (3.4 x 18 cfu/ml) or with Lactobacillus plantarum. YN 1.3 (.7.3 x18
cfu/ml).

11
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7
6 3
=5—YN 1.6 YN13=—=YN11
4 . . . . |
0 4 8 12 16 20

Fermentation {hour)

Viability of LAB (Log cfu/ml)

Figure 3 : LAB growth pattern during fermentationogess of bacteria
Lactobacillus plantarum YN 1.1., Lactobacillus plantarum YN 1.3 and
Lactobacillus pentosus YN 1.6
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The statistical analysis showed there were significifferences (P<0.05) viability of LAB betweesoiates at
the end of fermentation process. Overall LAB isgdaYN 1.1, YN 1.3 and YN 1.6 were able to fermemilk,
which was indicated by the increased count of @alflLAB during fermentation and formation of cundmilk
used at the end of fermentation. Antara et al 22G@ported that the number of LAB, during ferméiota
process (5 days), was rapidly increased from ingtiunt of 1.72x1®to 8.4x16 cfu/g. Parente et 11997)
noted that LAB were used widely in fermented foadsstarter cultures especially in dairy productsijev Kok
(1990) noted that proteolytic system of LAB wasaessary for rapid growth of these organisms inginatich
media hence a sufficient concentration of free anaicids could affected the cell density. Futhememblartin
and Chou (1992), noted that candidate of LAB foe as dietary adjunt and exert has influence anmduit
conform to certain requirement and that viable é@atcount 18 -10°, generally recognised necessary at the
time of consumption.

4. Conclusion

e The results of this study concluded that the ismhatand identification of the isolate of LAB from
spontaneous fermented local goat milk had showprdteolytic activity.

e These isolates composed of two bacteria speciaselyLactobacillus plantarum (YN1.1, YN1.3, YN
1.8 and isolates YN 2.25) and the other bacteaisLactobacillus pentosus (YN1.6)

< Proteolityc bacteria isolates Lactobacillus plamtar(YN1.1, YN 1.3 and YN 1.6) had the ability to
ferment milk and could be used as starter cultareroduce fermented milk and also could be used
commercially.
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