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X-SEED® products for lactic acid 
bacteria and Bifidobacteria

Lactic acid bacteria and Bifidobacteria are 
mostly isolated from nutrient-rich environments. 
Additionally, in their natural environment they are 
often found in mixed cultures together with other 
strains, where they benefit from cross feeding. As 
a result, most of these type of bacteria have lost 
the ability to produce several amino acids and 
vitamins, and are therefore unable to grow in 
an industrial setup without addition of complex 
nutrients.

Using several demonstrations, this brochure 
presents how Ohly’s X-SEED® products can 
be used to enhance the growth, viability and 
overall performance of lactic acid bacteria 
and bifidobacteria. The research also shows 
approaches to test and evaluate different complex 
nutrient sources. This enables optimization of 
your culture medium not only for fast growth, but 
also to guarantee high cell viability, activity and 
stability of your cultures. 

Featured products

X-Seed® KAT
A yeast extract made by autolysis, 
resulting in a high free amino 
acids content. In addition, it is an 
excellent source of B-vitamins 
and naturally bound minerals. The 
complex mixture of metabolites 
in the yeast extract functions 
as growth-factors for optimal 
performance in fermentation 
processes.

X-Seed® Peptone
Yeast as the perfect source of 
peptone. It is characterized by 
having more small peptides than 
most other peptones (~90% of the 
peptides has a molecular weight 
lower than 2 kDa).

X-Seed® Nucleo Advanced
A yeast extract that is processed 
in such a way that the RNA is 
converted into free nucleotides. 
It is an excellent source of free 
ribonucleotides and easy available 
peptides.

X-Seed® Nucleo  Classic
Yeast extract with a well balanced 
composition of free amino acids, 
easy available natural peptides 
and ribonucleotides. 

X-Seed® Nucleo Max
Naturally enriched yeast extract, 
processed to contain high 
amounts of free nucleotides. 
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DoE as a tool to boost the growth of  
LAB with yeast extract combinations

To review the impact different yeast extracts 
can have on process performance, this 
study evaluates the effect of four highly 
different yeast extract (combination)s on the 
performance of a range of lactic acid bacteria. 
The main differences between yeast extracts 
are the degree of protein hydrolysis and the 
content of free nucleotides. 

The study’s outcomes demonstrate that there 
is clearly not one ́ golden standard´ that works 
optimally for all lactic acid bacteria. Outcomes 
also show a potential for process optimization, 
if the right (combination of) yeast extract is 
used. The experimental approach of testing 
different blends according to an experimental 
design as applied in this research is a 
simple and pragmatic approach to improve 
industrial production processes, without the 
need for in-depth knowledge about the exact 
composition of the yeast extract.

Curious to read the full white paper? Please download it here or use the QR code 

Experimental design used to optimize 
yeast extract composition for growth of 

a series of lactic acid bacteria

Main observations

 ■ There is a clear distinction in growth 
performance between the four different 
yeast extracts.

 ■ 85% of the strains tested prefer to have an 
increased availability of free amino acids 
compared to the use of pure peptone.

 ■ More than half of the strains benefit from 
having free nucleotides present in the 
medium.

 ■ It depends on the species used which 
blend, and thus which yeast extract 
composition, is optimal.

 ■ Even different strains from the same 
species can have very different nutritional 
needs.

 ■ Using the right (combination of) yeast 
extract(s), can more than double growth.

0% 100% 200% 300%

Streptococcus thermophilus 20617

Streptococcus thermophilus 20479

Streptococcus thermophilus 20259

Staphylococcus xylosus

Pediococcus acidilactici

Lactococcus lactis

Lactobacillus reuteri

Lactobacillus plantarum

Lactobacillus johnsonii

Lactobacillus helveticus

Lactobacillus fermentum

Lactobacillus casei

Lactobacillus bulgaricus

Lactobacillus brevis

Lactobacillus acidophilus

Ohly® PTU Ohly® CTT-R Ohly® KAT Extract 4

𝑥1 = X − SEED® KAT

𝑥2 = X − SEED® Peptone

𝑥3 = X − SEED® Nucleo Advanced

𝑥4 = Extract 4

𝑥1 = 𝑥2 = 𝑥3 = 𝑥4 = 1/4

𝑥1 = 𝑥2 = 𝑥4 =1/3

𝑥1 = 1 5⁄ 𝑥2 = 𝑥3 = 𝑥4

𝑥1 = 𝑥2 =1/2
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Insights into the use of different 
peptide size fractions by Bifidobacteria

Bifidobacteria have emerged as one of the 
most important group of intestinal organisms 
with regards to human health, and therefore 
have strong prominence in the market as 
probiotics. However, the process of growing 
Bifidobacteria in industrial settings has many 
challenges, as it is not always easy to achieve 
the optimal conditions for growth. 

Selecting the right nitrogen source for 
the growth medium is one of these 
challenges. Previous studies have shown 
that Bifidobacteria require amino acids and 
peptides to grow, however, the exact need can 
depend strongly on the particular strain used. 
This review investigates why different sizes of 
peptides are optimal for the growth of different 
Bifidobacteria. The review also discusses an 
analytical method that can be used to better 
understand and review which protein source 
works best for your target Bifidobacteria.

Curious to read the full white paper? Please download it here or use the QR code 

Results of size exclusion 
chromatography of a series of 

peptones from different sources.

Main observations

 ■ Most Bifidobacteria species are not able 
to utilize whole protein fractions, since 
they lack proteinases. As most strains 
have shown to have peptidase activity, it 
can be beneficial to supply the complex 
media with protein hydrolysates with 
high fractions of small peptides.

 ■ The difference in peptide preference 
between strains could depend on the 
different membrane transport systems 
for peptides, being specific for particular 
sizes, whereas transporters for free amino 
acids might even not exist at all.

 ■ Size exclusion chromatography is 
one technique, which can be used 
to understand and select the right 
complex nutrient from the wide ranges 
of peptone products offered, including 
those derived from yeast.
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Impact of yeast extracts and peptones 
on S. thermophilus

Streptococcus thermophilus is heavily used 
for producing fermented dairy products and 
there is growing evidence of its probiotic 
benefits. Because of its complex nutritional 
requirements, an optimal media composition 
is key for high growth of the starter culture and 
maximal outputs per batch. 

Standard yeast extract in combination with 
casein is widely used as a nitrogen source by 
the starter culture industry for S. thermophilus 
manufacturing. However, changing labelling 
requirements (e.g. Vegan, Kosher, Halal), 
seasonal variation in milk composition and 
continuous pressure to reduce costs can require 
substitution of ingredients traditionally used 
in S. thermophilus production. In the current 
study we explore the use of yeast derived 
complex nutrients as a complete solution for 
S. thermophilus growth and performance. 

Curious to read the full white paper? Please download it here or use the QR code 

Cell counts and milk acidification rates 
for S. thermophilus grown on media 

containing different complex nutrients

Main observations

 ■ Growth of S. thermophilus can be fully 
supported by solely using yeast based 
complex nutrients.

 ■ Optimal media composition with a 
balanced distribution of free amino 
acids, nucleotides and peptides can 
significantly enhance S. thermophilus 
biomass during starter culture 
production.

 ■ Use of the right (combination of) yeast 
derivatives can enhance cell activity for 
rapid milk acidification.
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Free nucleotides as important growth 
factors for L. bulgaricus

Nucleotides are the building blocks to make 
DNA and RNA, and are therefor needed for 
cell growth. For many lactic acid bacteria and 
Bifidobacteria nucleotides are important 
growth factors, and needed for fast growth as 
required for industrial production. One strain 
that clearly benefits from the addition of free 
nucleotides to its growth medium is the widely 
used starter culture L. bulgaricus. 

This study shows the effects that nucleotide 
presence in culture media can have on 
not only L. bulgaricus growth, but also its 
activity. The pattern of use of nucleotides and 
associated compounds in different media is 
shown via offline measurements. In addition, 
the study explores the influence of different 
peptide sources to complement the action of 
nucleotides.

Curious to read the full white paper? Please download it here or use the QR code 

Cell growth and nucleotide 
consumption by L. burgaricus on 

different growth media.

Main observations

 ■ Yeast-derived nucleotides as supplied by 
X-SEED® Nucleo Max has a clear positive 
impact on L. bulgaricus growth and 
activity.

 ■ In combination with X-SEED® Nucleo 
Max, lower amounts of yeast peptone 
showed the same level of performance 
compared to the use of casein,  proving 
it to be a more cost-effective alternative. 

 ■ High CFU counts do not always 
translate into high cell capacity for milk 
acidification. Therefore, the activity of the 
culture should be checked in addition to 
cell counts.
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Influence of growth media composition 
on cell stability during freeze drying

For the application of bacteria as starter 
cultures and/or probiotics, they are cultivated 
in fermenters and subsequently formulated 
as concentrated liquids or dried powders. 
Preservation of a high number of cells, their 
viability and activity are important criteria for 
their application. 

Typically freeze-drying is used for drying 
cultures. During freeze-drying cells are 
exposed to harsh conditions, which can have 
negative impact on the cells. The extent of this 
impact can be influenced by  factors like which 
species is used, cell state during harvesting, 
growth medium, drying medium, freeze-
drying parameters and rehydration conditions.

This work investigates the impact of yeast 
extracts used in the growth medium on the 
survival and activity of S. thermophilus and L. 
helveticus following freeze-drying.

Curious to read the full white paper? Please download it here or use the QR code 

Survival of S. thermophilus during 
freeze drying and subsequent 

acidification rates.

Main observations

 ■ The type of nitrogen source used in 
the fermentation media can not only 
influence growth of L. helveticus and S. 
thermophilus starter cultures, but can 
also significantly impact cell survival 
during subsequent freeze-drying.

 ■ Cellular ability to withstand freeze-
drying depends on the LAB strain, and 
the combination of yeast extract and 
peptones used.

 ■ Consequently, optimization of the 
right concentration and combination 
of complex media compounds like 
yeast extracts, should be made based 
on performance throughout the whole 
production process, and not based on 
growth performance only.
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For more information & samples reach out to us: info@ohly.com

Europe - Africa - Middle East – Asia 
Ohly GmbH, Wandsbeker Zollstraße 59, D-22041 Hamburg, Germany
Tel: +49 40 68 293 0 Fax: +49 40 68 293 1
Email: info@ohly.com

Americas 
Ohly Americas, 1258 Nelson Dr, 54725, Boyceville, WI, USA
Tel: +1 800 321 2689 Fax: +1 320 587 8617
Email: info@ohly.us

Web: www.ohly.com 
Twitter: @OhlyGmbH

All information and statements given in this brochure are believed to be accurate at the time of publication. However, neither Ohly GmbH nor any of their affiliates make any representations or warranty with respect thereto, 
including, but not limit to, any results obtained in the processing of the products by customers or any third party. All information and statements are intended for persons having the required skill and know-how and do not 
relieve the customer or user from verifying the suitability of information and statements given for a specific purpose prior to use of products. It is entirely the obligation of the costumer or user to comply with applicable laws and 
regulations, and also with all patent or other intellectual property rights of third parties.

Ohly GmbH EXPRESSLY DISCLAIMS ANY REPRESENTATIONS OR WARRANTIES OF ANY KIND. WHETHER EXPRESS OR IMPLIED, AS TO THE ACCURACY, CURRENCY, COMPLETENESS AND/OR THE MERCHANTABILTY OR FITNESS 
FOR A PARTICULAR PURPOSE OF ANY INFORMATION CONTAINED IN THIS BROCHURE AND/OR ANY PRODUCT DESCRIBED OR PROMOTED IN THIS BROCHURE, INCLUDING WARRANTIES WITH RESPECT TO INFRINGEMENT OF 
ANY PATENT, COPYRIGHT, OR OTHER RIGHTS OF A THIRD PARTY. We reserve the right to change product specification and not specified properties of the products without prior notice.


