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In this study, two yeast strains, isolated from spontaneously fermented extracts of
cucumber and star gooseberry fruits, were characterized by molecular methods. The
identiﬁcation of yeast isolates at the species level performed with sequence-based
analysis of the region spanning the D1 and D2 regions (D1/D2) of the large ribosomal
subunit (LSU) allowed for more accurate identiﬁcation of yeast species. The yeasts
identiﬁcation proceeds based on the sequencing of the polymerase chain reaction
(PCR)-ampliﬁed 600 base pair D1/D2 region of the yeast 26S ribosomal DNA, which
was compared by a BLAST search to the D1/D2 regions of all validly described yeast
species on ﬁle in the GenBank database, facilitating accurate and rapid identiﬁcation.
This research identiﬁed the yeasts from spontaneous fermentation of extract star
gooseberry and cucumber fruits as Candida tropicalis (100%, 637 bp) and Kodama
ohmeri (99%, 539bp), respectively. Both of the yeasts were pathogen yeast in fruits
and humans.
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Phyllanthus acidus, commonly known as star gooseberry, is a widely distributed plant
in Indonesia and other Asian countries. Fruit drupaceous, oblate, 1-1.5 cm x (2 -2.5) cm
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when fresh. At the branch tips are clusters of deciduous, greenish or pinkish branchlets,
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thin, green and smooth on the upper surface, blue-green with a bloom on the underside;
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shallowly 6- or 8-lobed, greenish yellow to creamy-white; ﬂesh ﬁrm, sour with a hard,
bony, grooved stone containing 6-8 smooth seeds. Star gooseberry (Phyllanthus acidus)
fruit is rich in antioxidants including ascorbic acid and phenolic compounds. The mature
sour fruits may be eaten fresh, candied in sugar, pickled, fruit juice and ﬂavor dishes. The
fruit juice is used in cold drinks and fruit to make vinegar. Extraction is a key operation
in juice processing.
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Another Indonesian fruit that is usually served as appetizers or desserts is a cucumber. Cucumber (Cucumis sativus L) fruit is composed mostly of water; more than 96%
of the edible unpeeled fruit is water. Other constituents of Cucumber are vitamins,
minerals, amino acids, phytosterols, phenolic acids, fatty acids, and cucurbitacin. Glycosides, steroids, ﬂavonoids, carbohydrates, terpenoids, and tannins identiﬁed in an
aqueous extract of the cucumber fruit. They associated with cooling, healing, soothing
and emollient effects.
Yeast is widely dispersed in nature with a wide variety of habitats. They are commonly
found on plant leaves, ﬂowers, and fruits, as well as a sugary product. Yeasts are also
found as parasites and infectious. Besides infections, yeast is very useful in commercial application. The research about isolation, identiﬁcation and characterization yeast
from the fruit of various countries has been reported [1–3]. Molds and yeasts tolerate
high-osmotic and low-pH conditions and grow at refrigeration temperatures and can,
therefore, cause spoilage in the processed product. Typical yeast species found in
citrus juices are Candida parapsilosis, Candida stellata, Saccharomyces cerevisiae,
Torulaspora delbrueckii, and Zygosaccharomyces rouxii, although species from the
genus Rhodotorula, Pichia, Hanseniaspora, and Metschnikowia are also common [4].
The reason that will be ﬁnding out novel yeast from fruit was to produce bread which
can bring on unprecedented taste and ﬂavor, and further to bring it production. Many
types of yeasts are used for making many foods, baker’s yeast in bread production;
brewer’s yeast in beer fermentation; and yeast in wine fermentation.
The yeast identiﬁcation has been performed using biochemical analysis, substrate
assimilation methods, morphological examination, or various combinations of the three.
Conventional methods of yeast identiﬁcation are often time-consuming and difﬁcult [5].
Recently, the various molecular identiﬁcation methods for yeasts by the use of rRNA
genes, with the ITS regions and D1/D2 regions has been reported [6].
This research aimed to identify and characterize the isolate from star gooseberry
spontaneous fermented and cucumber spontaneous fermented by molecular identiﬁcation methods.

2. Materials and Methods
2.1. Sample preparation
Star gooseberry fruits were randomly selected from the local trees in Jakarta, and
cucumber fruits were purchased locally. All chemical reagents used in this study were
DOI 10.18502/kss.v3i12.4107
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purchased from Merck (Germany). The fruits were washed and crushed in a blender.
The obtained fruit mash was mixed with water at the weight ratio of 1/2, adjusted to
pH 3.0 and added 15% sucrose. The solution was incubated in a water bath at 37∘ C for
three days.

2.2. Isolation of yeast
After three days, yeast isolation was carried out using Yeast Malt Agar (YMA) medium
containing (g / L); 3 g of yeast extract, 3 g of malt extract, 5 g of peptone, 10 g of
glucose and 15 g of agar. Yeast isolation method using spread plate and dilution
technique with two repetitions. One ml of sample from each dilution was spread on
YMA media to isolate yeast. The growth of yeast was observed. Check isolated colonies
microscopically to identify yeast. Look especially for non-fuzzy opaque pasty-looking
white or pink colonies. Pick a well-isolated colony and restream onto a fresh plate.
Pick a well-isolated colony and make detailed drawings of different-shaped cells seen
microscopically.

2.3. Molecular identiﬁcation of yeast
The preparation of yeast DNA templates for Polymerase Chain Reaction (PCR) reactions
was following the last methods by modiﬁcation [7]. For PCR reaction with PCR Master
Mix (Promega).
The universal primer used to amplify the D1/D2 region of the LSU rRNA gene for
forwarding is the NL1 (5′-GCATATCAATAAGCGGAGGAAAAG-3′) and NL4 (5′-GGTCCGT
GTT TCAAGACGG-3′).
For extraction of DNA, one loopful of cells was suspended in 300 μL MilliQ water in
microtubes and were homogenized using vortex (Bio-Rad: BR 2000, California, USA).
The DNA was extracted by using the boiling method of [8].
PCR reaction was carried out under the following conditions: 1 cycle at 95 ∘ C for 4
minutes; 35 cycles at 94 ∘ C for 1 minute; 53∘ C for 45 seconds, and 72 ∘ C for 1 minute 15
seconds; 1 cycle at 72 ∘ C for 8 minutes. Cycle Sequencing reaction using the Thermo
Sequenase Primary Cycle
Sequencing (Pharmacia) kit and the Big DyeTerminator v3.1 kit Cycle Sequencing
Ready Reaction (Applied Biosystems).
DOI 10.18502/kss.v3i12.4107
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The Cycle Sequencing reaction is carried out in the following conditions: 20 cycles
at 95 ∘ C for 30 seconds; 55∘ C for 30 seconds, and 72∘ C for 1 minute. Sequence data
collection is carried out with A.L.F. Express Pharmacia automated DNA sequencer.
Cycle sequencing reaction using Big Dye Terminator v3.1 Cycle Sequencing Ready
Reaction kit (Applied Biosystems) performed in the following conditions: 25 cycles at
96∘ C for 10 seconds; 50∘ C for 5 seconds, and 60∘ C for 1.5 minutes.
Sequence data collection is carried out with the automated DNA sequencer ABI
Prism 3100 Genetic Analyzer (Applied Biosystems). Regional sequence data of the D1
/ D2 LSU rRNA gene obtained were sent via the internet to seek homology with the
same regional sequence of microorganisms stored in the DNA database (DDBJ, EMBL
or GenBank) through the BLAST program to ﬁnd out their identity.
The CLUSTAL Program W is used to sort sequence data. Distance matrix of sequence
data that has been aligned (aligned data) is calculated using the two method parameters
of Kimura. Phylogenetic tree construction using the neighbor-joining (NJ) method. The
strength of each phylogenetic tree branch is estimated by bootstrapping 1,000 times
replication.

3. Results
In this research, yeast isolates were obtained from spontaneously fermented extracts
of cucumber and star gooseberry fruits. The growth of yeast was shown in Figure 1.
The shape especially for non-fuzzy opaque pasty-looking white or cream colonies.

A

B

Figure 1: The growth of yeast isolates in YMA (24 hours, 37∘ C); (A) isolate C from the star gooseberry
spontaneously fermented extract and (B) Isolate T from the cucumber spontaneously fermented extract.
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This study was viewing the specimen under high magniﬁcation (1000x). The oval
(egg- shaped) organism, which was the yeast, shown in Figure 2.

B

A

Figure 2: Morphology cell from isolate C (A) and isolate T (B).

The relationship between yeast isolates from Candida tropicalis, Kodama ohmeri and
their closely related species are shown in the phylogenetic tree using the NJ method
(Figure 3.).

Figure 3: Neighbor-joining of phylogram of the various polymorphic sequences of the D1/D2 domains of
the large-subunit rDNA of Kodama ohmeri and Candida tropicalis. Bootstrap values greater than 50% from
1,000 replicate bootstrap resampling.

4. Discussion
In this research, yeast isolates were obtained from spontaneously fermented extracts
of cucumber and star gooseberry fruits. The shape especially for non-fuzzy opaque
pasty-looking white or cream colonies. This study was viewing the specimen under high
magniﬁcation (1000x). The oval (egg-shaped) organism, which was the yeast.. The yeast
DOI 10.18502/kss.v3i12.4107
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from star gooseberry and cucumber shown in Figure 2, were with diameters of between
2,64-4,28µm and 0,56-0,81, respectively. The both of yeast had variation and smaller
size than Saccharomyces cerevisiae. Temperature-induced variability of cellular size,
volume, intracellular granularity, a fraction of budding cells of yeast Saccharomyces
cerevisiae [9]. The lengths and shapes are approached in different ways in different
ﬁelds; they serve as a read-out for classifying genes or proteins in cell biology whereas
they result from scaling arguments in condensed matter physics [10].
The yeast isolates were identiﬁed based on D1/D2 regions of rDNA. The isolates
were identiﬁed as Kodama ohmeri and Candida tropicalis. Based on sequence data
of D1/D2 regions of rDNA, the yeast isolates from a star gooseberry spontaneously
fermented extract of Candida tropicalis showed a high degree of similarity (100%) to
their closest species. The yeast isolates from a cucumber spontaneously fermented
extract of Kodama ohmeri showed a high degree of similarity (99%). The relationship
between yeast isolates from Candida tropicalis, Kodama ohmeri and their closely
related species are shown in the phylogenetic tree using the NJ method (Figure 3.).
Our NJ tree showed that the yeast isolates are phylogenetically diverse and distributed
in the phyla of Ascomycota.
In this research, the phylogenetic tree constructed from rDNA-D1/D2 sequencing
showed that the yeasts from classes Candida and Kodama were found. Isolate C from
star gooseberry was identically 100% with Candida tropicalis strain ATCC 750 and
Candida tropicalis strain ATCC 750 T. Its closed to Candida sanyasis CBS 12637 (99%)
and Candida sojae strain CBS 7871. Isolate T from cucumber was identically 100% with
Kodama ohmeri strain ATCC 46053. Its closed to Kodama transpaciﬁc strain CLQCA
24i070 and Candida loeiensis strain NBRC 106731. Kodama ohmeri was a pathogen
yeast that isolated from a patient in the hospital [11].

5. Conclusion
This research identiﬁed the pathogen yeasts from spontaneous fermented of extract
star gooseberry and cucumber as Candida tropicalis (100%, 637 bp) and Kodama
ohmeri (99%, 539bp), respectively.
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