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In Food Form, Some Probiotics Have a Better Chance to Promote Health 
New Model to Evaluate Probiotic Survival in the Gut Described in the Journal of Dairy Science 

 

Amsterdam, February 22, 2012 – Functional foods containing bacteria with beneficial health effects, or 

probiotics, have long been consumed in Northern Europe and are becoming increasingly popular 

elsewhere. To be of benefit, however, the bacteria have to survive in the very hostile environment of the 

digestive tract.  A group of scientists from the Norwegian University of Life Sciences in Ås, Norway have 

developed a “model gastric system” for evaluating the survival of bacteria strains in the human digestive 

system, and determined that some bacteria strains survive better when consumed as fermented milks.  

Their results are published in the February issue of the Journal of Dairy Science.   

 

“Most of the bacterial strains we tested have interesting functional properties related to food products.  

We wanted to evaluate whether these strains could contribute with beneficial health functions, or even 

have the potential as probiotics for human consumption,” explains lead investigator Professor Siv Skeie of 

the Department of Chemistry, Biotechnology, and Food Sciences. 

 

Researchers tested 5 Lactococcus bacteria strains, including 4 Lc. lactis ssp. cremoris strains, which are 

found in ropy milks, traditional Nordic fermented milk products reported to have beneficial effects on 

consumer health, as well as 3 Lactobacillus strains, and one strain of Enterococcus hirae.  The study 

tested whether the strains could survive exposure to acidic conditions and bile salts, the traditional 

method of evaluating the potential of probiotic bacteria.  The bacteria were also subjected to a process 

that mimicked the human digestive system, incubating the bacteria in human gastric and duodenal juices 

at body temperature.  The bacterial strains were tested both as pure cells from cultured media and in the 

form of fermented milk.   

 

The initial in vitro testing in acid and bile salts found that Lactobacillus strains had a significantly higher 

acid tolerance than the lactococci strains and E. hirae.  The model digestion experiments allowed 

researchers to simulate with more precision the multiple stress factors that might ultimately affect the 
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survival and subsequent performance of bacteria in the gut.  The lactobacilli strains showed the highest 

survival rate in the model digestive system, whereas the cocci, with some exceptions, performed similarly 

in both systems.  Interestingly, while none of the lactococcal stains and the E. hirae strain survived in 

significant numbers after exposure to the gastric juices, their numbers increased in the subsequent 

duodenal phase.   

 

“This could mean that lactococci and enterococci are able to resurrect their viability if they are exposed to 

more suitable conditions like those in the small intestine.  This is very interesting because it is in the 

intestine that functional or probiotic bacteria confer their health benefit to the host,” suggests Dr. Skeie.    

  

In testing whether fermented milk gave protection to the bacteria through the digestive tract, the results 

were mixed.  The Lactococcus strains Af-1 and ML-8 and Lb. paracasei INF448 showed lower numbers 

of viable cells compared with the digestion of pure bacterial cells.  The other strains showed higher 

numbers of viable cells in comparison.  In particular, the fermented milk improved the viability of the 

Lactococcus strains Ar-1, Bf-2, the active bacteria in ropy milk, and E. hirae INF E1 during incubation 

under gastric conditions.  

 

“These results seem to confirm that foods, such as fermented milks, could be a protective matrix 

enhancing survival of some bacteria,” Dr. Skeie concludes. 
 

The article is "Survival of Lactic Acid Bacteria from Fermented Milks in an In Vitro Digestion Model 

Exploring Sequential Incubation in Human Gastric and Duodenum Juice,” by T. Faye, A. Tamburello, G.E. 

Vegarud, and S. Skeie. Journal of Dairy Science, Volume 99, Issue 2 (February 2012), DOI 

10:3168/jds.2011-4705, published by Elsevier. 
 

#  #  # 
 
NOTES FOR EDITORS 

Full text of the article is available to credentialed journalists upon request. Contact Verity Kerkhoff at +31-

20-485-3310 or jdsmedia@elsevier.com to obtain copies. Journalists wishing to set up interviews with the 

authors should contact Siv Skeie at +47 64965844 (office), +47 97189324 (mobile), siv.skeie@umb.no or 

Gerd Vegarud at +47 64966176, gerd.vegarud@umb.no. 

 

ABOUT THE JOURNAL OF DAIRY SCIENCE® (JDS) 

The official journal of the American Dairy Science Association®, Journal of Dairy Science® (JDS) is the 

leading general dairy research journal in the world. JDS readers represent education, industry, and 

government agencies in more than 70 countries with interests in biochemistry, breeding, economics, 

engineering, environment, food science, genetics, microbiology, nutrition, pathology, physiology, 

processing, public health, quality assurance, and sanitation. JDS has been ranked number 3 in the 

Agriculture, Dairy and Animal Science category of the Journal Citation Reports® 2010, published by 

Thomson Reuters, with an Impact Factor of 2.463.  www.journalofdairyscience.org 

 

ABOUT THE AMERICAN DAIRY SCIENCE ASSOCIATION® (ADSA) 

The American Dairy Science Association® (ADSA) is an international organization of educators, scientists 

and industry representatives who are committed to advancing the dairy industry and keenly aware of the 

vital role the dairy sciences play in fulfilling the economic, nutritive, and health requirements of the world's 

population. It provides leadership in scientific and technical support to sustain and grow the global dairy 

industry through generation, dissemination, and exchange of information and services. Together, ADSA 
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members have discovered new methods and technologies that have revolutionized the dairy industry. 

www.adsa.org 

 

ABOUT ELSEVIER 

Elsevier is a world-leading provider of scientific, technical and medical information products and services. 

The company works in partnership with the global science and health communities to publish more than 

2,000 journals, including The Lancet (www.thelancet.com) and Cell (www.cell.com), and close to 20,000 

book titles, including major reference works from Mosby and Saunders. Elsevier’s online solutions include 

SciVerse ScienceDirect (www.sciencedirect.com), SciVerse Scopus (www.scopus.com), Reaxys 

(www.reaxys.com), MD Consult (www.mdconsult.com) and Nursing Consult (www.nursingconsult.com), 

which enhance the productivity of science and health professionals, and the SciVal suite 

(www.scival.com) and MEDai’s Pinpoint Review (www.medai.com), which help research and health care 

institutions deliver better outcomes more cost-effectively.  

 

A global business headquartered in Amsterdam, Elsevier (www.elsevier.com) employs 7,000 people 

worldwide. The company is part of Reed Elsevier Group PLC (www.reedelsevier.com), a world-leading 

publisher and information provider, which is jointly owned by Reed Elsevier PLC and Reed Elsevier NV. 

The ticker symbols are REN (Euronext Amsterdam), REL (London Stock Exchange), RUK and ENL (New 

York Stock Exchange). 
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