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INTRODUCTION RESULTS

With the development of healthy nutrition awareness among consumers * Biochemical Tests

worldwide, foods are not merely a means of nutrition but have also Specific biochemical tests such as low pH viability, optimum growth
started to be noticed as pl‘OdUCtS with benefits. In addition, the trend of temperature, and glucose_galactose fermentation ab|||ty were app“ed to
plant-based nutrition Is growing as they are a much more sustainable and differentiate S. boulardii strains from S. cerevisiae [2]. Table 2 presents
environmentally friendly alternative, especially compared with food of S.boulardii and S.cerevisiae controls with four of the potential
animal origin. To meet these demands simultaneously, this study aims to S.boulardii strains showing viability at 37°C. The selected strains also
focus on the identification of Saccharomyces cerevisiae var. boulardii and have the ability to utilize glucose while they cannot ferment galactose.

determine its characteristics in order to be used in soy-based products that
were developed with a probiotic yeast and can be used as the most used
strain worldwide, Saccharomyces cerevisiae, but may also provide

Table 2. Biochemical Test Results For Potential S.boulardii Strains and
Reference Strains.

functional |ty Viability Low pH Viability Op_;g:ql;?r;[ﬁ\gth Fermentation Ability
METHODOLOGY LT R S R
. . . . Strains Source Broth 15 | 20 | 25 | 30 28°C | 37°C | 45°C | Glucose | Glactose
* For biochemical tests, optimum growth temperatures of all 51 strains — ___28°C48h
of S.cerevisiae isolated from certain regions of Anatolia provided by boulardii CNCM C°;“mtercl'a' R N O O O T U
FoodOmics Research Laboratory Culture Collection, were s
Investigated. ATCC®9763 (Control) ¥ N e A ¥ ] ¥ *
« To understand heat stability, strains were incubated for 48 h in YPD Husﬁfse.\rfgs_'lalzm Kinkkale Grape |~ + N * *
(Yeast Peptone Dextrose) Broth at 30, 37, and 45°C in 48-well plates Ui | NewehirGrape |+ |- |- | oo e e
[1] Huifglzﬂe\é:jlfﬁm Ganlan Grape * S R R * * * *
« For the investigation of glucose and galactose fermentation at the e e | NevschirGrape |+ : v+ + R
optimum growth temperature of S.boulardii, all strains were inoculated One of the potential S.boulardii strains (HUF16l\/I3H11104) showed the
In media which contained 20g/L glucose or galactose, 20 mL desired characteristics as 2.5 pH viability, the growth temperature of
bromothymol blue (50mg/75mL), 2.25g powdered yeast extract and 37°C, and not utilizing galactose. Showing similar results as the control
3.759 peptone in 1 liter of demineralized water and containing Durham S.boulardii; therefore, it was selected for HRM analysis.
tubes. Incubated at 37°C for 20 days [2]. + HRM Analysis

« Lastly, for the low pH viability test, all experiments were carried out at
certain pH values of 1.5, 2.0, 2.5, and 3.0, respectively. All strains
were inoculated in YPD Broth in corresponded pH, adjusted with 1M

HRM was performed to identify selected strains as S. boulardii by using
qPCR to be used in future studies for fermentation of soy-based products.

HCI. All samples were collected at 0, 4, 8, 12, 16 h, and to evaluate the pouladil CNGM 17454 Nl

yeast viability, spectrophotometric readings at 600 nm were taken [3]. REE —
« For the High Resolution Melting (HRM) analysis, genomic DNAs a)

from broth cultures of all samples were isolated using GeneMATRIX

Bacterial & Yeast Genomic DNA Purification Kit with minor S, cerevisiae "
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modifications. Selected genes for differentiation between S. cerevisiae
and S. boulardii, AAD15 and MALI11 gene sequences [4] were
downloaded from NCBI. Two new primers were designed specifically
for this study wusing the Primer 3 program (Table 1). - o~ - HuResHiLI
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Table 1. Designed Primers and Selected Genes for HRM Analysis.
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1 1 ) ’ S. cerevisiae
Gene Function Primers (5°-3’)

ATCC®9763
Name

83.10 83.20 83.30 83.40 83.50 83.60 83.70 83.80 83.90 84.00 84.10 84.20 84.30 84.40 84.50 84.60 84.70 84.80 84.90 85.00 85.10 85.20 85.30 85.40 85.50 85.60 85.70 85.80 85.80
Ti it

YOL165C AAD15 Aryl-Alcohol ggatgtcatgggaggtggaa Figure 1. HRM Difference Plots for AAD15 Gene (a) and MAL11 Gene (b)
Dehydrogenase actcagtgccatgttcctca
Alpha-glucoside  tgggttagcgggtacacttt As seen In Figure 1, difference plots for AAD15 and MAL11 genes were
YGR289C MAL11 transporter aaccaccggcaccattacta obtained. The AAD15 plot represents more reliable results when
compared to MAL11. Nevertheless, both results satisfy the identification
* As control, S. cerevisiae var. boulardii CNCM 1-745® and S. of S.boulardii successfully. As a result HUF16M3H11104 was identified
cerevisiae ATCC®9763 strains were used. The Solis Biodyne Hot as S.boulardii.

Light Cycerd 86, fllowed by te instruttion maual. NN

Light Cycler® 96), followed by the instruction manual. CONCLUSION
_  The HUF16M3H11104 S.boulardii strain selected due to biochemical
REFERENCES test results and identified by using HRM Analysis can be suitable for
[1] Growth Characterization of a Novel Strain of Saccharomyces boulardii Isolated From fermentation in replacement of S. cerevisiae to improve plant-based
Soya Paste, ” Front. Nutr., vol. 7, no. April, pp. 1-10, 2020, doi: 10.3389/fnut.2020.00027. product quality

[2] C. P. Kurtzman, J. W. Fell, T. Boekhout, and V. Robert, Methods for isolation, phenotypic

characterization and maintenance of yeasts, vol. 1. Elsevier B.V., 2011.  Considering the results, it has been observed that HRM can be
[3 H. Ispirli, F. Demirbas, and E. Dertli, “Characterization of functional properties of successfully performed using primers designed for AAD15 and MAL11
enterococcus faecium strains isolated from human gut, ” Can. J. Microbiol., vol. 61, no. 11, genes.

pp. 861870, 2015, doi: 10.1139/cjm-2015-0446. : : L :
. _  Future steps Include an investigation of the products obtained from
[4] I. Khatri, R. Tomar, K. Ganesan, G. S. Prasad, and S. Subramanian, “Complete genome

sequence and comparative genomics of the probiotic yeast Saccharomyces boulardii,” Scl. fermentation with identified S. boulardii strains. For further

Rep., vol. 7, no. 1, pp. 1-13, 2017, doi: 10.1038/s41598-017-00414-2. Investigation, sensory and chemical differences should be considered
while comparing traditional fermented products with S. boulardii.

ACKNOWLEDGEMENTS We acknowledge the financial support provided by Hacettepe University BAP (Scientific Research Projects, FYL-2022-20138).



