
University of Nebraska - Lincoln University of Nebraska - Lincoln 

DigitalCommons@University of Nebraska - Lincoln DigitalCommons@University of Nebraska - Lincoln 

Theses, Dissertations, and Student Research in 
Agronomy and Horticulture Agronomy and Horticulture Department 

Spring 2-2-2020 

Growing Torula Yeast (Candida utilis) For Food Grade Fatty Acids Growing Torula Yeast (Candida utilis) For Food Grade Fatty Acids 

Zachary Christman 

Follow this and additional works at: https://digitalcommons.unl.edu/agronhortdiss 

 Part of the Agricultural Science Commons, Agriculture Commons, Agronomy and Crop Sciences 

Commons, Food Chemistry Commons, Food Microbiology Commons, Food Processing Commons, and 

the Other Food Science Commons 

Christman, Zachary, "Growing Torula Yeast (Candida utilis) For Food Grade Fatty Acids" (2020). Theses, 
Dissertations, and Student Research in Agronomy and Horticulture. 186. 
https://digitalcommons.unl.edu/agronhortdiss/186 

This Article is brought to you for free and open access by the Agronomy and Horticulture Department at 
DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in Theses, Dissertations, and 
Student Research in Agronomy and Horticulture by an authorized administrator of DigitalCommons@University of 
Nebraska - Lincoln. 

https://digitalcommons.unl.edu/
https://digitalcommons.unl.edu/agronhortdiss
https://digitalcommons.unl.edu/agronhortdiss
https://digitalcommons.unl.edu/ag_agron
https://digitalcommons.unl.edu/agronhortdiss?utm_source=digitalcommons.unl.edu%2Fagronhortdiss%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1063?utm_source=digitalcommons.unl.edu%2Fagronhortdiss%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1076?utm_source=digitalcommons.unl.edu%2Fagronhortdiss%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/103?utm_source=digitalcommons.unl.edu%2Fagronhortdiss%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/103?utm_source=digitalcommons.unl.edu%2Fagronhortdiss%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/87?utm_source=digitalcommons.unl.edu%2Fagronhortdiss%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/86?utm_source=digitalcommons.unl.edu%2Fagronhortdiss%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/85?utm_source=digitalcommons.unl.edu%2Fagronhortdiss%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/89?utm_source=digitalcommons.unl.edu%2Fagronhortdiss%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/agronhortdiss/186?utm_source=digitalcommons.unl.edu%2Fagronhortdiss%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages


Growing Torula Yeast (Candida utilis) 

For Food Grade Fatty Acids 

Zachary Christman

Copyright 2020

Material presented in this article is the property of the author and the 
companies or organizations that are mentioned within. Single copies of the 
article may be reproduced in electronic or print form for use in educational 
or training activities. Other such permissions must be granted directly by the
companies or organizations that are referenced within this article.

Abstract

The focus of this article is the cultivation of a food grade yeast for the 
production of fatty acids without the restrictions of climate or growing 
season. Torula yeast (Candida utilis) was selected since it can grow on a wide
variety of culture media and has over 60 years of use in the food industry. 
The fatty acid composition of Candida utilis grown on two different media are
presented in this article; the first example using completely synthetic media 
and another using distiller’s vinasse. Also, the effect of different culturing 
conditions on the percentage of various fatty acids will be covered.    

 

Introduction 

Nearly all the oil producing plants need a long period of time for maturation 
before the first harvest can be done. Plants that produce high amounts of oil 
such as avocado and palm kernel need a tropical or subtropical environment 
to reach their maximum potential. Yeast can be grown quickly enough to 
have several harvests per year in contrast to oil seed plants that have one 
large harvest at the end of the season. 

Torula yeast (Candidia utilis) was chosen because it can be grown on a 
variety of substrates from glucose to more exotic sugars such as hexose and 
pentose. This yeast can also grow on organic acids, aldehydes and alcohols.4 

Candida utilis has been in use for more than 60 years as a food additive. 



Traditionally Torula is grown in a mixture of sugars and minerals such as 
molasses, spruce waste, or brewing by-products. The resulting biomass is 
then harvested, washed, thermolyzed and dried. The end product is highly 
digestible with 50% protein and a variety of B vitamins.1  

The focus of this article is cultivation of a food grade yeast for the production
of fatty acids without the restrictions of climate or growing season.1   

The Use of Synthetic Media

The total saponifiable fatty acids of candida utilis (VTT-C-84147) ranged from 
6.0 and 7.1% of cell dry weight when grown within the temperature range of 
10 to 40 degrees Centigrade. The material primarily consisted of palmitic, 
plamitoleic, stearic, oleic, linoleic and linolenic fatty acids.5  

The organism used in this study is Candida Utilis NCYC 321. The media 
contains 2: 

 KH2PO4 1.0 gram

 MgSO4 * 7H20 1.0 gram

 D-biotin 0.195 pico gram

 Glucose 2 grams 

 (NH4)2SO4 at either 1 gram or 0.25 gram

Equipment Used

The yeast was grown in a glass chemostat vessel with stirring that had a 2 
liter volume. The chemostat was fitted with a device to control the level of 
dissolved oxygen tension. Cultures were stirred at 1,400 revolutions per 
minute without baffles.2 

The culture vessel was heated or cooled with circulating water from a 
refrigerated water bath through a stainless steel hollow coil immersed in the 
culture. A resistance thermometer immersed within the culture took 
temperature readings for the study and was recorded with a 

Fielden Bikini indicator.2 

The culture was kept at a constant pH of 4.5 + or - 0.1 with a automatic 0.1 
mole NaOH dispenser connected to a pH meter / controller.2 



The air that entered the culture vessel was passed through a fiberglass filter 
to keep the inside of the vessel sanitary.2 

During the study a flow of new media entered the chamber consistent with 
continuous culture procedures.2

All parts that had contact with the culture was autoclaved for sterilization 
before use.2    

Yeast was harvested from the chemostat in collection tubes which were 
placed in an ice water bath. The yeast cells were separated from the media 
using a centrifuge set at 2000 X g.2 

Altering the environmental conditions and nutrients available will change the
composition of the fatty acids within Candida utilis. With this knowledge the 
grower has better control over the final product than traditional oil seeds. 
While under glucose limitation, as dissolved oxygen decreases the level of 
plamitic acid (C16:0) increases from 12.3% to 16.5% of the total fatty acids 
when the dissolved oxygen tension decreases from 75 mmhg to less than 1 
mmhg. During these conditions stearic acid C18:0 also increases rom 1.0% to
2.5%. However, these effects are not as pronounced under ammonium 
limitation.2       

Some of the common fatty acids that are listed below are 3:

Lauric (dodecanoic acid): C12:0

Myristic (tetradecanoic acid): C14:0

Palmitic (hexadecanoic acid): C16:0

Stearic (octadecanoic acid): C18:0

Arachidic (eicosanoic acid): C20:0

Behenic (docosanoic acid): C22:0

Distiller's Stillage as a Substrate Material

Using a aerobic process Rodriguez et al. grew candidia utilis on distiller 
vinasse. Vinasse is the remaining material after the main fermentation 
products such as ethanol are removed.4  



The composition of the fatty acids recovered from Candida utilis are 4: 

 Saturated fatty acids (35.24%): palmitic acid (C16:0) was the highest 
at a level of 21% all fatty acids. 

 Monounsaturated (29.68%): Oleic acid (C18:1n9) was the highest 
monounsaturated fatty acid at 22% of all fatty acids. 

 Polyunsaturated (35.08%): linoleic acid (C18:2n6) was the highest 
polyunsaturated fatty acid at a level of 31% within all fatty acids. 

For comparison cottonseed oil has a fatty acid profile similar to this. 100 
grams of cottonseed meal contains6: 

 25.9 grams saturated fatty acids

 17.8 grams monounsaturated fatty acids



 51.9 grams of polyunsaturated fatty acid

However, the cotton plant contains toxic gossypol which has to be removed 
before human consumption. 

Conclusion

The potential of Torula yeast (candida utilis) as a source of food grade oil has 
excellent possibilities. Torula yeast can be grown in culture all year 
regardless of temperature or length of growing season. A second advantage 
is the capability of this yeast to grow on a wide variety of nutrients besides 
sugar. Lastly, Torula yeast contains a high level of saturated fat that is 
comparable to cottonseed oil and peanut oil. This distribution of the different 
types of fatty acids makes it suitable to be used in a wide range of products. 
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