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Survey on yeast strains biomass production capacity. 

Physical and chemical characterisation of the biomass

A. Popa, Mihaela Tapai, R.C. Duca

Abstract

Given the possibility of using yeasts in animal feeding our collective was concerned in the 

selection of high biomass yielding feed grade yeast strains using industrial by-products (malt 

and molasses). The investigations used 8 yeast strains belonging to Hansenula and 

Saccharomyces genera cultivated on the surface on YPG agar medium. The survey resulted in 

the selection of 4 high biomass yielding yeast strains with production output ranging between 

34-58 g/l culture medium and 32.6-40.35 g crude protein. Further investigations are required 

to support the experimental data on submerged cultures too and to develop a procedure for 

pilot biomass production.
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Introduction

The biomass produced by single cell protein (SCP) microorganisms that contain 

protein and non-protein matter can be better described as “single cell biomass” (SCB), 

SCP being used just for the pure protein ( ). 

Yeasts are natural products that can be used as convenient biomass sources with 

multiple uses:

- In the food industry, to improve and increase the nutritive value of the foods 

(Pearse, 2002);

- In animal feeding, as protein supplements both for ruminant and non-

ruminant animals (Gheorghiu, 1988);

- To prevent pathogen infections both due to the barrier effect and by 

enhancing the defensive mechanisms of the host (Jouany, 2001).

Biomass production by yeasts is suitable for use to various purposes due to their 

capacity of constant replication, the yield of single cell biomass being correlated to the 

optimal growth conditions (Gheorghiu, 1981). Yeast culture and protein biomass 

production is cost profitable because it uses industrial by-products such as molasses 

and malt for the biosynthesis process (Anghel, 1991). All this requires the selection of 

high biomass yielding feed grade yeast strains using raw materials that are not 

competitive with human consumption.
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Material and methods

Eight yeast strains were assayed for biomass production performance:

- 4 Saccharomyces cerevisieae strains from IBNA collection:

- strain A

- strain E

- strain S.C.20

- strain S.B.2

- 4 Hansenula and Saccharomyces strains from the collection of Cantacuzino 

Institute, Bucharest:

- Hansenula nivea I.C. 127

- Hansenula anomala I.C. 128

- Saccharomyces carlsbergensis I.C. 160

- Saccharomyces cerevisieae I.C. 196

Agar YPG (Yeast Peptone Glucose) was used as culture medium for inoculum 

preparation. The following culture medium (pH 4.5) was used for biomass 

production: 

- Yeast extract 10g

- Bactopeptone 10g

- Technical grade glucose 20g

- Agar 20g

- Water ad 1000ml

Procedure:

The yeast culture obtained in an inoculum tube on agar YPG medium is inoculated on 

a Roux plate and incubated for 72 h at 30±1
0

C. After incubation the yeast is curetted 

from the Roux plate.

Each surveyed yeast strain was assayed in laboratory for biomass yield. Each 

experiment was represented by the yeast biomass produced by 12 Roux plates for 

each yeast strain, namely 3 l culture medium. Three replicates were done for each 

strain and the experimental data was processed and yielded average values used for 

the physical and chemical characterization of the strains.

Results and discussion

The survey yielded the following results: 

1. Saccharomyces cerevisieae code A strain from IBNA collection

- Biomass yield = 27 g/l medium

- DM 65

o

C = 41.66 g

- DM 105

o

C = 92.60 g

- DM real = 38.58 g

- CP = 44.31 g% DM 105

o

C.
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- CP real = 47.85 g% DM real

2. Saccharomyces cerevisieae code E strain from IBNA collection

- Biomass yield = 24.57 g/l medium

- DM 65
o

C = 41.18 g

- DM 105

o

C = 91.89 g

- DM real = 37.84 g

- CP = 36.00 g% DM 105

o

C.

- CP real = 39.18 g% DM real

3. Saccharomyces cerevisieae code SC20 strain from IBNA collection

- Biomass yield = 24.0 g/l medium

- DM 65

o

C = 42.86 g

- DM 105

o

C = 91.64 g

- DM real = 39.28 g

- CP = 39.21 g% DM 105

o

C.

- CP real = 42.79 g% DM real

4. Saccharomyces cerevisieae code SB2  strain from IBNA collection

- Biomass yield = 23.0 g/l medium

- DM 65

o

C = 37.50 g

- DM 105

o

C = 92.07 g

- DM real = 34.52 g

- CP = 39.25 g% DM 105

o

C.

- CP real = 42.63 g% DM real

The following results were produced by the Hansenula and Saccharomyces yeast strains 

from the collection of the Bucharest Cantacuzio Institute:

1. Hansenula nivea - I.C. 127 

- Biomass yield = 36.50 g/l medium

- DM 65

o

C = 11.11 g

- DM 105

o

C = 90.95 g

- DM real = 10.10 g

- CP = 36.14 g% DM 105

o

C.

- CP real = 39.74 g% DM real

2. Hansenula anomala - I.C. 128 

- Biomass yield = 58.0 g/l medium

- DM 65

o

C = 30.00 g

- DM 105

o

C = 91.66 g

- DM real = 27.50 g

- CP = 32.60 g% DM 105

o

C.

- CP real = 35.56 g% DM real
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3. Saccharomyces carlsbergensis - I.C. 160 

- Biomass yield = 34.8 g/l medium

- DM 65

o

C = 30.00 g

- DM 105
o

C = 91.63 g

- DM real = 27.49 g

- CP = 40.53 g% DM 105

o

C.

- CP real = 44.23 g% DM real

4. Saccharomyces cerevisieae - I.C. 196 

- Biomass yield = 36.5 g/l medium

- DM 65

o

C = 27.27 g

- DM 105

o

C = 92.65 g

- DM real = 25.26 g

- CP = 46.47 g% DM 105

o

C.

- CP real = 50.15 g% DM real

As it can be seen from the results, the biomass yield ranged from 23 g/l medium in 

Saccharomyces cerevisieae SB2 and 58 g/l medium in Hansenula anomala I.C. 128. The dry 

matter content at 105
0

C (DM 105

o

C), ranged between 90.95 g in Hansenula nivea I.C. 127

and 92.65g in Saccharomyces cerevisieae I.C. 196. The crude protein (CP) content was 

32.6 g% in Hansenula anomala I.C. 128 and 36.14 g% in Hansenula nivea I.C. 127, as 

compared to 36 g% in Saccharomyces cerevisieae code E and 46.47 g% in Saccharomyces 

cerevisieae I.C. 196.

Conclusions

The results of the survey on yeast strains cultivated on agar YPG solid medium 

revealed the high biomass yield of Hansenula anomala I.C. 128, with 58 g/l culture 

medium and 32.6 g% CP.

The biomass yield for Saccharomyces strains ranged between 23 g/l culture medium 

and 39.25 g% CP in Saccharomyces cerevisieae SB2 and 36.5 g/l culture medium and 46.47 

g% CP in Saccharomyces cerevisieae I.C. 196.

The following strains were selected for their high biomass yields: 

- Hansenula anomala I.C. 128

- Saccharomyces cerevisieae cod A

- Saccharomyces carlsbergensis I.C. 160

- Saccharomyces cerevisieae I.C. 196

The investigations will proceed with the survey of submerged cultures and with the 

development of a procedure for pilot biomass production in bioreactor.
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