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Abstract

Saccharomyces cerevisiae, a single-celled fungus also known as baker’s and brewer’s yeast, is
extensively used in brewing, baking, and winemaking due to its robust genetics and utility as a model
organism in scientific research. Its role extends beyond these applications into apiculture, where it is
utilized to produce supplements and pollen replacements for honeybees. These yeast-based
supplements are crucial, especially during times of pollen scarcity or colony stress, as they provide
essential minerals, proteins, and amino acids necessary for maintaining healthy and productive bee
colonies. By enhancing the diet of honeybees, these supplements not only support their general health
but also improve their resistance to infections and diseases. Yeast-based diets contribute significantly
to the overall vitality of bee colonies, ensuring they remain resilient and effective even under
challenging conditions. The successful production and application of S. cerevisiae require careful
attention to strain selection, culture maintenance, and optimal growth conditions. Effective scaling-up
processes and meticulous storage and handling are essential to preserve the yeast’s genetic stability
and viability. These practices ensure the yeast’s performance and quality in various industrial uses.
By adhering to these guidelines, consistent and high-quality yeast cultures can be achieved,
supporting both biotechnological applications and apicultural practices. Thus, S. cerevisiae plays a
pivotal role in both scientific research and practical applications, including the enhancement of bee
health and productivity.
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INTRODUCTION

Saccharomyces cerevisiae, a single-celled fungus that is widely employed in a variety of
biotechnological applications, is also known by the name’s baker’s yeast and brewer’s yeast [1]. It is
well known for its use in brewing, baking, and winemaking, but because of its simple genetics and
resemblance to higher eukaryotes [2], including as humans, it is also used as a model organism in
scientific studies. This adaptable microbe has made a substantial contribution to our knowledge of cell
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biology, genetics, and molecular biology. In
Apiculture, S. cerevisiae is used, mostly to produce
supplements and pollen replacements for honeybees.
These supplements are designed to give bee colonies
the vital minerals and proteins they need, particularly
when pollen is scarce or the colonies are under stress.
By providing a well-balanced diet for bees, yeast-
based supplements can assist sustain the health and
production of colonies. Furthermore, some research
indicates that bees may be better able to fend against
infections and illnesses by taking supplements
containing yeast.

Yeast is used by beekeepers to supply vital amino
acids and nutrition to honey bee colonies, particularly
in periods of pollen scarcity or colony stress [3]. By
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providing a well-balanced diet, yeast-based diets can help sustain the health and production of
colonies. The yeast cells improve the general health and productivity of bees by providing them with a
crucial source of protein. Furthermore, additional healthy nutrients and substances that support bee
health, like vitamins and minerals, may also be present in yeast supplements [4].

The Role of Saccharomyces cerevisiae in Bee Health

S. cerevisiae is yeast that has been extensively studied for its probiotic properties in both humans
and animals. It is important for intestinal health. Absorption of nutrients and the functioning of the
immune system in bees. Research indicates that introducing S. cerevisiae to bee diets can lead to
increased survival rates, improved reproduction, and better resilience against pathogens [5].

Bees naturally consume yeasts from nectar and pollen, but modern agricultural practices can disrupt
this natural intake. By supplementing bee diets with S. cerevisiae, beekeepers can restore beneficial
gut flora, which is essential for the overall health of colonies. This intervention is especially important
for young butterflies. In which the microorganisms in the intestines are still forming.

. Cerevisiae Plays a Significant Role in Bee Health in Several ways

Nutritional supplement.: S. cerevisiae serves as a nutritional supplement in bee diets, providing

essential proteins, vitamins, and minerals that can enhance overall health and vigor [6].

2. Gut microbiota: This yeast contributes to the gut microbiota of bees, promoting a balanced
microbial community that aids digestion and helps fend off pathogenic bacteria [7].

3. Disease resistance: Studies suggest that S. cerevisiae can enhance the immune response in bees,
making them more resilient to diseases and parasites, such as Varroa mites [8].

4. Fermentation: In the process of fermentation, S. cerevisiae can produce beneficial compounds
like vitamins and organic acids, which may support bee metabolism and health [9].

5. Honey quality: By influencing the fermentation processes in honey, S. cerevisiae can impact the

flavor, aroma, and overall quality of honey, benefiting both bees and beekeepers [10].

a2}

REVIVAL OF CULTURES

Active cultures

Transfer the organisms to the designated medium and incubate at the specified temperature and under
aerobic or anaerobic conditions as described in the data sheet [11].

Freeze-Dried Culture

The contents of the ampoule are kept under vacuum. So treat carefully when opening it [12].

Mark the tube in the center of the cotton swab with a sharp file.

Sterilize the area indicated on the back of the tube with alcohol.

Wrap the tube in thick cotton (or gauze) and break it in the designated spot.

Carefully remove the pointed end of the ampoule. A quick flick will bring the cotton plug to one

end. While a quick opening can release small particles of dried organisms into the laboratory air.

6. Carefully remove the cotton plug. And add about 0.3 to 0.4 ml of the specified medium to prepare
the suspension for culture.

7. Add 2-3 drops of the suspension to the desired medium (agar) in the Petri dish. [Optional:
Transfer the remaining suspension to a test tube containing 5 mL of suitable liquid medium].

8. Incubate the culture at the appropriate temperature and under the recommended conditions [13].

9. If the instructions are carefully followed, culture growth should be visible within a few days.
Some fungi may need longer incubation, even up to 15 days.

10. Sterilize any remaining contents in the original ampoule before disposal.

aogrODE

HOW TO PRESERVE GERMS SACCHAROMYCES CEREVISIAE
Preserving S. cerevisiae cultures is important to ensure a consistent supply for beekeeping. There
are several methods of preservation. Each method has advantages and disadvantages.
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Freezing
Freezing is one of the most common methods for preserving yeast cultures. It involves:
e Growing. S. cerevisiae in nutrient-rich media.
e Concentrating the cells through centrifugation.
e Resuspending the cells in a cryoprotectant, such as glycerol, to prevent ice crystal formation.
e Storing the cultures at -80°C or in liquid nitrogen.

While this method effectively preserves viability for long periods, it requires specialized equipment
and careful handling to ensure the integrity of the culture [14].

Lyophilization (Freeze-Drying)
Yophilization is the process of drying yeast to remove moisture. Increases consistency and shelf life
e The culture begins with the creation of ice by rapid freezing.
e It is then directly sublimated into vapor using a vacuum.

Lyophilized cultures can only be stored at ambient temperature. This makes it easier to handle than
frozen samples. However, the initial cost of the necessary equipment can be significant [15].

Glycerol Preservation

A simpler method involves mixing S. cerevisiae cultures with glycerol at concentrations of 10-20%
and storing them at -20°C. This method is more accessible for small-scale beekeepers but may result
in slightly lower viability rates compared to freezing or lyophilization [16].

Agar Slants
For short-term storage, S. cerevisiae can be maintained on agar slants. This involves:
e Inoculating an agar medium with the yeast.
e Storing it in a cool environment, typically at 4°C [17].

This method is convenient for laboratory settings but requires regular sub-culturing to maintain
viability.

IMPLICATIONS FOR BEEKEEPING PRACTICES

In apiculture, S. cerevisiae is utilized primarily to create supplements and pollen replacements for
honeybees. These supplements are crucial during periods when pollen is scarce or colonies are under
stress, providing bees with essential minerals, proteins, and amino acids. By ensuring a well-balanced
diet, yeast-based supplements help maintain the health and productivity of bee colonies.

KEY BENEFITS INCLUDE

Nutritional Support

e Supply vital amino acids and nutrients, especially when natural pollen is insufficient.

e Enhance the overall diet of honeybees, contributing to their general health and productivity.

Health Benefits
e Improve bees’ ability to fend off infections and illnesses.
¢ Include additional beneficial nutrients, such as vitamins and minerals that support bee health.

By using yeast supplements, beekeepers can help sustain healthy and productive bee colonies,
ensuring their resilience and vitality even under challenging conditions.

Incorporating S. cerevisiae into Beekeeping Can Provide Many Benefits. Beekeepers Can

e To improve colony health and production, S. cerevisiae was used.

e Increase knowledge about the need for a healthy gut microbiome in bees. and promote sustainable
beekeeping practices.

© STM Journals 2024. All Rights Reserved 25



Preserving Saccharomyces cerevisiae Culture for Bee Health and Production Gusain and Kumar

e Engage in research collaborations to explore new strains of S. cerevisiae that may offer enhanced
benefits for specific regional bee populations.

Furthermore, the preservation of yeast cultures allows beekeepers to maintain a consistent supply,
reducing reliance on commercial products that may not always be beneficial or accessible.

CONCLUSIONS

The preservation of Saccharomyces cerevisiae cultures offers a valuable strategy for enhancing bee
health and productivity. By employing various preservation methods, beekeepers can ensure a reliable
source of this beneficial yeast, which plays a critical role in supporting the gut health of bees. As the
challenges facing bee populations continue to grow, leveraging beneficial microorganisms like S.
cerevisiae represents a proactive approach to ensuring their health and sustainability in agricultural
ecosystems. Continued research and education on these practices will be vital in supporting the future
of beekeeping and the vital role bees play in our environment.
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