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ABSTRACT: Natural fermentation of grape must is carried out by a sequence of different yeast species. The non -
Saccharomyces yeasts dominate in early stages of fermentation and are replaced by Saccharomyces yeast that finish the
fermentation process. Since the non - Saccharomyces yeast showed a great interests in industrial fermentation, in this
paper we present the study of 4 Brettanomyces anomalus strains for fermentation abilities. These strains were isolated
in the first stage of fermentation. The results showed that three strains of Brettanomyces anomalus had not fermentative
activity. KB2’ strain of the species Brettanomyces anomalus presented with significant fermentation activity was
studied for technological characteristics (fermentation power in controlled and low temperature, fermentation power in
the presence and in the absence of SO, and fermentation energy). The results showed that the strain KB2' ends with
high alcoholic degree in controlled temperature fermentation, compared with low temperature fermentation. About the
presence of SO, in fermentation, KB2’ strain result very sensitive, having as a result the absence of fermentative
activity.
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I. INTRODUCTION

Biochemical reactions that occur during the fermentation depends on the nature of microorganisms, which are on the
surface of the grapes [3], [5]. Natural fermentation of grape juice carried out by a sequence of different yeast genera
and species. The early stages of fermentation are dominate by non - Saccharomyces yeast, which are characterized by a
low fermentation power, since fermenters with high metabolic activity inhibit their development [10]. After 3-4 days
non - Saccharomyces yeast are replaced by the highly genera Saccharomyces yeasts that continue and finish the
fermentation process [6]. Recently have been many studies on non - Saccharomyces yeasts that contribute to the
fermentation, competing with Saccharomyces yeast for the nutrients and may produce secondary compounds, affecting
the bouquet of the final wine [11]. In red wine, Brettanomyces anomalus is considered a spoilage yeast [4], [9], [7].
These yeasts can be found in fermenting must and in wine. Their populations are usually minor compared with
numerous other yeasts with high fermentation power. Their increase in numbers only occurs during more nutritionally
favourable conditions that suit their characteristics. These conditions are created once alcoholic fermentation is
completed and traces of residual sugars allow them to ploriferate more easily. Wines affected by this yeast are
characterized by unpleasant odors, as a result from the production of phenol volatile, e.g.: 4-ethylphenol and 4-
ethylguaiacol during fermentation [8]. The control of Brettanomyces anomalus in wine is usually achieved through the
use of SO, which serves as inhibitor.

The main aim of this study was to identify and define the technological characteristics of the species Brettanomyces
anomalus in wine fermentation. The influence of two physical — chemical factors such as temperature and SO, on these
yeasts during the fermentation process.
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I1. MATERIALS AND METHODS

Isolation and identification of Brettanomyces anomalus.

Samples were taken in grape musts before fermentation. They were serially diluted and then were plated in Petri dishes,
with three repetitions for each sample and incubated at 25°C for 72 hours. The mediums used for cultivation of these
samples were PDA (Potato - Dextrose - Agar) (42 g/L) and YMA (Must - Agar) (47 g/L). Identification of yeasts was
determined acccording to the requirements of identifying keys [1], [2], [13].

Determination of fermentative activity.

In a test tubes with 10 mL must was placed upside down Durham tubes. Once the test tubes were closed with corks and
sterilized, were inoculated cells of Brettanomyces anomalus yeast. They were incubated in thermostat at 25°C and after
2 days the examination of cultures became [14].

Study of technological characteristics.

For the study of technological characteristics of Brettanomyces anomalus, was used densimetric method [12].
According to this method, the microfermentations were carried out in 250 mL Erlenmeyer flasks equipped with corks
traversed by Pasteur pipette, containing 100 mL must of 26.5% sugar content. After sterilization at 90°C for 15 minutes,
were inoculated with 10° cells/mL. culture 48 hour in PD broth (potato-dextrose). This practice has the function of
recording the weight loss by the liberation of dioxide carbon produced during fermentation. Determination of the
weight loss is used for monitoring the fermentation process. Weights were taken every day, when the weight was stable,
fermentation was considered to have been finished.

Analytical determinations.

The indicators devised during the experiments were:

- Fermentation power which was defined as the alcohol produced during the fermentations, under a controlled and low
temperature conditions [12]..

- Resistance to SO,, which indicates the ability of fermentation of the strains, in the presence of SO, [12].

- Fermentation energy, which shows the speed that a strain begins the fermentation and ends it. The fermentation
energy was determined for 7 and 11 days of fermentation [12].

111. RESULTS AND DISCUSSION
Isolation and identification of Brettanomyces anomalus.

For isolating and identifying Brettanomyces anomalus, is used traditional method based on the
scheme below Figure 1.
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Figure 1. Identification scheme of Brettanomyces anomalus up to genus of Cryptococcaceae family.

Isolation of yeasts were made in grape musts before fermentations. Identification of them was given by the
morphological and macro-morphological characteristics. These strains form colonies by irregular margins, raised mass
ruffled on the top like “floral”, creamy white color, not shiny, smooth consistency. Their cells are oval or elongated
shape and reproduce by budding. The selected strains were named KS7, MP2, KL1' and KB2', and they belonged to
Brettanomyces anomalus species.

Determination of fermentative activity of Brettanomyces anomalus strains.

Determination of fermentative activity of Brettanomyces anomalus strains, was conducted in must, this ability is
observed through the release of CO, (product of fermentation). Table 1 show the results obtained from the experiments.

Table 1. Determination of fermentative activity of selected Brettanomyces anomalus strains.

Nr. Strains Results
1. MP2 -
2. KS7 -
3. KL1’ -
4. KB2’ +++

- No fermentation; +++ Good fermentation
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As seen in Table 1. three strains had no fermentative activity, while the strain KB2' presents fermentative activity,
therefore this strain was selected for study the technological characteristics.

Fermentation dynamics.

The performance of dynamics in different fermentation conditions of strain KB2', was conducted by Baranyi model and
presented graphically in Figure 2:
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Figure 2. The performance of dynamics in different fermentation conditions of strain KB2".

As seen from the graph in Figure 2, KB2’ strain developed a good fermentation in controlled temperature (25°C) and
completed it for a period of 10 days, giving 13.69% vol. alcoholic degree. This strain at low temperatures, developed
the fermentation for a period of 17 days and gave an alcoholic degree lower than the controlled temperature
fermentation. In the presence of SO, this strain showed high sensitivity and therefore no fermentation of must.

Table 2. The performance of dynamics in different conditions of fermentation of the strain KB2".

Strain KB2’ yDatMin yDatMax rate lag y0  yEnd se(fit) R~2_stat
Fermentation at 25°C 1,20 13,69 192 -* 2,46 13,19 0,72 0,96
Fermentation at 12-19°C 0,24 12,69 0,93 - 0.35 1266 0,35 0,99
Fermentation with SO, - - - - - - - -

* - No data

From the statistical data presented in Table 2, it is observed that the strain KB2' in controlled temperature of
fermentation showed that variability of the alcoholic degree is from 1.20 - 13.69% vol. with R* = 0.96, while in low
temperature this variability presents R? = 0.99.
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Fermentation energy.
The fermentation energy is an important indicator in determining the technological characteristics of the wine. In this

study, were determined the energy fermentation for 7 and 11 days of fermentation. Fermentation were conducted in
controlled temperature (25°C) and low temperature (12-19 °C).

Table 3. Fermentation energy.

Strain KB2’ Fermentation energy Fermentation energy
(% vol per 7 days) (% vol per 11 days)
Fermentation at 25°C 1.81" +0.02 1.22+0.02
Fermentation at 12-19°C 1.03+0.02 0.92+£0.04
* Mean £SD

As seen from Table 3 in the fermentation with controlled temperature, the fermentation speed value is higher during 7
days and 11 days of fermentation compared to fermentation at low temperature. This high value of fermentation energy
is associated with a high alcoholic degree (13.69% vol.).

Brettanomyces anomalus is considered a yeast with negative impact in wine, because of the production of not desirable
aromatic components [4], [9], [7] but in this study it was observed that this yeast showed fermentative activity with a
high alcoholic degree.

IV. CONCLUSIONS

4 strains of Brettanomyces anomalus were isolated, identified and named KS7, MP2, KL1' and KB2’.

Strains KS7, MP2 and KL1’ resulted with no fermentative activity.

KB2' strain showed significant fermentative activity in wine fermentation at controlled temperature (25°C) and ended it
with high alcoholic degree, for a 10-day period. This strain at low temperatures, develops fermentation for a period of
17 days and gives a lower alcoholic gradation compared with controlled temperature fermentation.

In the presence of sulfur dioxide, KB2’ strain showed high sensitivity and did not ferment the must.

REFERENCES

[1.] API 20 C AUX “Yeast Identification System”.

[2.] LODDER, J. & KREGER - VAN RIJ, N.J.W., “The Yeast. A Taxonomic study”. North — Holland publishing company Amsterdam., 1967.

[3.] MILLS, D. A.; PHISTER, T.; NEELEY, E. and JOHANNSEN, E. Wine Fermentation, In Cocolin, L.; Ercolini, D. (Eds) Molecular techniques
in the microbial ecology of fermented foods, Springer, 2008.

[4.] STEENSELS, J.; DAENEN, L.; MALCORPS, Ph.; DERDELINCKX, G.; VERACHTERT, H.; VERSTREPEN, K. J., “Brettanomyces yeasts—
Fromspoilage organisms to valuable contributors to industrial fermentations”. International Journal of Food Microbiology 206, p 24-38. , 2015.

[5.] ROMANO, P., FIORE, C., PARAGGIO, M., CARUSO, M., CAPECE, A. “Function of yeast species and strains in wine flavour”. International
Journal of Food Microbiology 86, p. 169- 180, 2003.

[6.] MENDOZA, L. and FARIAS, M.E. “Improvement of wine organoleptic characteristics by non-Saccharomyces yeasts”. In Mendoza, L. And
Farias, M.E.(Ed), Technology and education topic in applied microbiology and microbial biotechnology, 2010.

[7] MEHLOMAKULU, N. N.; SETATI, M. E.; Divol, B., “Characterization of novel killer toxins secreted by wine-related non-Saccharomyces
yeasts and their action on Brettanomyces spp.”. International Journal of Food Microbiology 188, p. 83— 91, 2014.

[8.] OELOFSE, A.; PRETORIUS, I.S.; DU TOIT, M., “Significance of Brettanomyces and Dekkera during Winemaking”. S. Afr. J. Enol. Vitic.,
Vol. 29, No. 2., 2008.

[9.] HENICK-KLING, T.; EGLI, C.; LICKER, J.; MITRAKUL, C.; ACREE, T. E., “Brettanomyces in Wine”. 5™ International Symposium on Cool
Climate Viticulture and Oenology, Melbourne, Australia, 2000.

[10.] ESTEVE-ZARZOSO, B.; MANZANARES, P.; RAMON, D.; QUEROL, A., “The role of non Saccharomyces yeasts in industrial winemaking”.
Internatl Microbiol 1, p. 143-148. Springer-Verlag Ibérica, 1998.

Copyright to IJIRSET DOI:10.15680/1JIRSET.2016.0502086 1612



- ISSN(Online): 2319-8753
IJIRSET ISSN (Print) : 2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology

(A High Impact Factor, Monthly Peer Reviewed Journal)

Vol. 5, Issue 2, February 2016

[11.] SUN, S.Y., GONG, H.S., JIANG, X.M., ZHAO, Y.P., “Selected non-Saccharomyces wine yeasts in controlled multistarter fermentations with
Saccharomyces cerevisiae on alcoholic fermentation behaviour and wine aroma of cherry wines”, Food Microbiology doi: 10.1016/
j.fm.2014.05.007., 2014.

[12.] ZAMBONELLI, C., “Microbiologia e Biotecnologia dei vini” (Wine Microbiology and Biotechnology). Edagricole-Edicione Agricole della
Calderini, Bologna, 1998.

[13.] LAMCE, F. & SINI, K.: “Isolation and characterization of oenological yeasts”. Albanian Journal of Agricultural Sciences; Vol. 12 Issue 4,
p669, 2013.

[14.] van der Walt J.P., Criteria and methods used in classification, in ed. by Lodder J. “The yeasts. A taxonomic study” , 2™ edition, North-
Holland Publishing Company, Amsterdam, 34-113, 1970.

Copyright to JIRSET DOI:10.15680/1JIRSET.2016.0502086 1613



