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Abstract—Aims of the research was to determine antimicrobial activities of halophilic yeasts isolated from cocoa bean pulp towaEls
coli and Salmonella spp.. Research done with experimental methods and the data were descriptive-exploratory analyzed. Yeasts
isolated from cocoa bean pulp (third days fermentation) and cultured on Malt Extract Agar (MEA). Total yeasts population on
Nutrient Agar (NA) with addition of 5 and 10% (w/v) NaCl counted to determine potential halophilic yeast. Antimicrobial activities
towards E.coli and Salmonella spp. determined by diffusion well method on NA. Isolate C2 shown halophilic characteristic with total
yeast population of 9.2 x 1®cfu/g on 5% NaCl and zero yeasts population on 10% NaCl, while isolate C1 shown better halophilic
characteristic with total yeast population of 2.1 x 18 cfu/g on 5% NaCl and 1.3 x1®cfu/g on 10% NaCl. Antimicrobial activites of
sdected isolates shown by isolate C1 with 1-2 mm clear zone towarBiscoli and 2-3 mm clear zone towardssalmonella spp. while
isolate C2 shown no inhibition towardsE.coli and 5-10 mm clear zone inhibition towardsSalmonella spp..
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metabolites. This resulted in the formation reaction of flavor,
I. INTRODUCTION aroma and color [7].
Yeasts are among the most frequently isolated

Cocoa (Theobroma cacao L.) were main ingredient for . . . ;
microorganisms from fermenting cocoa beans, especially

making chocolate, but it also can used as an importantd . h | £ ion. Y al
ingredient for cosmetics. The cocoa plant is a perennial tree, uring the early stages of fermentation. Yeasts are essentia

and it is originally from the understory of rainforests of in cocoa bean fermentation along with their role in
South and Central America [1]. Part of the cocoa that Candeveloplng the acceptable beans and chocolate flavor [8]. A

used mainly from the bean after through some Certaindiversity of yeast species was found, with pred(_)minance in
processes, including fermentation. the genera now known a&_;lcc_harorryce_s H_ansenlaspora
The fermentation process of cocoa were very complex (anamorpfKloeckera), andPichia [1]. Primarily, the yeasts

microbiological process, because it involves certain initiate an alcoholic fermentation of pulp sugars to produce

microbes such as lactic acid bacteria, spore-forming bacteriaManly ethanol and carbon dioxide, and a vast array of

mold and yeasts [2, 3, 4]. The fermentations driven by asecondary metabolites, such as higher alcohols, organic

complex interplay between raw materials, different acids_, esters, aldehydes, ketongs, sulfur, and nitrogen
microorganisms, and their metabolites volatiles, as has been well established for other fermented

Pulp is a suitable medium for the growth of microbes, it commpdities [9, ].'0]' . . .
consists of 82-87% water, 10-15% fermentable sugars Beside producing desired metabolites, cocoa fermentation

(glucose, fructose, and sucrose), 2-3% pentosans, 1—39Rr0C€SS will decrease water activity from 0.98-0.99 to 0.72-
citric acid. 1-1.5% pectin, and "about 1-2% of other O-77 after 6 days fermentation [11]. Microorganisms ability
hemicellul(;sic polysacchar'ides [5] In spontaneous to survive in low water acitivity environments were identic
fermentation, yeast growth, LAB and acetic acid bacteria with halophilic microorganisms properties [12]. Low water

derived from contamination of pulp and cocoa beans that2ctiVity also could result by high salinity that shown by
play a role in the biochemical changes during fermentation ©thers fermented products such pickle [13].

of cocoa [6]. During fermentation, microbial activity in the There_ arech|gh path(_)gen gnt?mmanohr) L'Sks é)n cacao
pulp will produce alcohols, acids and liberate heat. This Pro¢essing. Contaminations @.coli was highest during

reaction causes the diffusion of substances into the seed¥ing and storage, with percentages of up to 100% and 89%
of positives samples [14]. This is also happerS@monella

spp. contamination risk which has critical period at the end
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of fermentation process and the beginning of drying process TABLE Il
[11] IDENTIFICATION OF Y EASTSHALOPHILIC CHARACTERISTICS

At the beginning of fermentation, risk of contamination

was lower. Antimicrobial activities at the first stage of cacao Isolate | 5% 1'\'02? /(16) 10f§l\:al(il
fermentation process resulted by yeasts metabolites such as Rl(x F(e:2u ) R3 Rl(x ézu 9) R3
ethanol and organic acids [16]. Presence of phenolics and c1 198 | 2231 211] 154 97 13k
other phytochemical compound in cocoa fermentation C2 103 | 89 84 | <30| <30 | <30
process also give antimicrobial activities [15]. *R = replication

The research objective was to determine the existence of

indigenous halophilic yeasts of cocoa beans pulp that has High concentration of saline at the environments could
antimicrobial activities towards pathogenic bacteria such asprevent growth of microorganisms. Some of specially

E. coli andSalmonella spp. adapted organisms found where mostly prokaryotic
organisms such as yeasts [1DDEbaryomyces hansenii was
Il. MATERIALS AND METHODS one of marine yeast that has halophilic characteristics [18].

Cocoa bean (Figure 1) taken from PT PP Bajabang This halophilic yeasts species also found in food products
Indonesia, Bandung District. Cocoa bean pulp on third dayssuch as camembert and blue-veined cheese [19].
fermentation diluted on 0.85% NaCl solution and cultured ~The mechanism in adapting high salinity of the
on Malt Extract Agar (MEA) with 100 ppm tetracyclin environment shown by the most extremely halotolerant
addition. Halophilic yeasts determined with total yeasts Yeasts species ¢fortaea werneckii which known as Black
population on Nutrient Agar (NA) with addition of 5 and Yeasts. The black yeasts tolerate high concentration of NaCl
10% (w/v) NaCl and incubated at 37°C for 24h. by the alternative energy production mechanisms such as
Antimicrobial activities toward<.coli and Salmonella spp. glycerophospate shuttle, isovaleryl-CoA dehydrogenase/
determined by well diffusion method on NA [17]. electron-transferring-flavoprotein: ubiquinone oxireductase

system, or the Naand/orthe H electrochemical potentials
and the post-transcriptional regulation [17].

TABLE Il
YEASTSINHIBITION ABILITIES TOWARDS PATHOGENS

Isolate E. coli Salmonella spp.
(mm) (mm)
R1 R2 R3 R1 R2 R3
C1l 1 1 2 2 3 3
Cc2 - - - 10 8 5

Fig. 1. Cocoa bearTljeobroma cacao L.)

I1l. RESULTS ANDDISCUSSIONS

The yeasts isolated on MEA show two different isolates.
Table | shown morphology characteristics of isolates C1 was
yellow, round and grew on the surface of the media, while
isolates C2 was cream, assymetric and grew at the bottom of
the media.

(©) (d)

TABLE |
MORPHOLOGYCHARACTERISTICS OFHSOLATES Flg 2. Antimicrobial activities (a) Isolates Eleali, (b) Isolates CZE.coli,
(c) Isolates C1salmonella spp., (d) Isolates CZalmonella spp.
Isolate | Colour Shape Position o i .
C1 yellow Round Surface The results on Table 3 shown the antimicrobial activities
C2 cream Assymetric Bottom of two selected yeasts towarétscoli and Salmonella spp.

(Figure 2). Isolate C2 shown halophilic characteristic with
Two selected yeasts isolate were tested on NA with 5%total yeast population of 9.2 x 1@fu/g on 5% NaCl and
and 10% NaCl addition. The results on Table 2 showed thatZero yeasts population on 10% NaCl, while isolate C1 shown
only isolates C1 which survived on NA with addition NaCl better halophilic characteristic with total yeast population of

untl 10% with the average population yeasts of 1.3 x 2.1 x 10 cfu/g on 5% NaCl and 1.3 xi@fu/g on 10%
10%fu/ml and 2.1 x 1&fu/ml yeasts population survived on NaCl. Antimicrobial activites of selected isolates shown by
NA with addition of 5% NaCl. While isolates C2 only isolate C1 with 1-2 mm clear zone towarsoli and 2-3
survived until 5% NaCl addition with the average yeasts MM clear zone towardSalmonella spp. while isolate C2
population of 9.2 x 1&fu/ml.
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shown no inhibition towardg.coli and 5-10 mm clear zone [5]
inhibition towardsSalmonella spp..

Antimicrobial activities towards gram negatives bacteria
such asE.coli and Salmonella spp. could caused by the
production of organic acid and hydrogen proxide [20].
Yeasts known could produce organic acids (hexanoate,m
octanoate, and decanoate) and protein that could inhibit the
growth of pathogenic bacteria [21]. Beside that, there were
also available the antimicrobial proteins that could act as anl8]
antimicrobial agent [22]. Moreover, yeasts also have ability ]
in producing sulphur dioxide that could inhibit the growth of
bacteria [23].

Halophilic yeasts with antimicrobial activities has wide [10]
range prospect in food production. Utilization in salted
fermented products such as cheese or pickle, useful tq;y
produce desired flavor and also reduce pathogenic bacteria
contamination risks.

IV. CONCLUSIONS 1z

Isolate C1 shown better halophilic characteristic with total [13]
yeast population of 2.1 x $@fu/g on 5% NaCl and 1.3 x10
cfu/g on 10% NaCl. Antimicrobial activites of isolate C1

was 1-2 mm clear zone towaréscoli and 2-3 mm clear  [14]
zone towardsSalmonella spp., while isolate C2 shown no
inhibition towardsE.coli and 5-10 mm clear zone inhibition |15
towardsSalmonella spp..
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