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LALLEMAND FOOD PROBIOTICS CLAIM SUPPORT FOR

Rosell®-179
Bacillus subtilis

The Food and Agriculture Organization of the United Nations 
(FAO) and the World Health Organization (WHO) define probiotics 
as “Live microorganisms which when administered in adequate 
amounts confer a health benefit on the host” (FAO/WHO, 2002). 
Lallemand Health Solutions has sequenced and annotated the 
complete Bacillus subtilis Rosell-179 (B. subtilis R179) genome, 
showing that the strain is genetically indistinguishable from B. 
subtilis var natto (Lallemand) used for centuries in food products 
like the fermentation of soybean. 

B. subtilis R179 is a rod, heterofermentative, aerobic gram-positive 
bacteria, member of the phylum Firmicutes, which has the ability 
to produce a dormant and highly resistant cell form known as 
spore, when facing adverse conditions (Tan, et al., 2014; Piggot, 
et al., 2004). B. subtilis R179 is known to transiently colonize the 
gastrointestinal (GI) tract mainly due to the spore that allows the 
strain to survive passage through the stomach and the upper GI 
tract, until they reach their site of colonization/action (Hanifi, et 
al., 2015). Based on these facts and the entire body of evidence 
described in the following sections, B. subtilis R179 meets the 

B. subtilis Rosell-179 is a Probiotic 

Marketed for more than 15 years in Asia as a pharmaceutical to 
support gut health, B. subtilis R179 benefits from a good track-
record of safe and effective use with more than 100 post-market 
clinical trials published.

The safety and history of use of the specie has been widely 
recognized by authorities and regulatory groups over the world 
among which the following:

Qualified Presumption of Safety (QPS) list published by the 
European Food Safety Authority (EFSA – current version)

International Dairy Federation (IDF) and European Food and 
Feed Cultures Association (EFFCA) Inventory of Microbial 
Food Cultures (Bourdichon, et al., 2012).

More recently, the product withholds a self-affirmed GRAS 
designation (Type I) under 21 CFR §170.30. Lallemand Inc. has 
performed and documented all the necessary research, including 
the formation of an expert panel to review safety concerns, 
and is prepared to use these findings to defend this product’s 
GRAS status. The panel recognized that B. subtilis strains have a 

long history of safe use and are appropriately regarded as non-
pathogenic and non-toxicogenic. Moreover, the annotated 
whole-genome screening resulted in no hits for virulence factors 
and it is free of toxins and transferable antibiotic resistance genes 
or plasmids, posing no threat of being transferred to otherwise 
pathogenic bacteria contributing to their resistance to antibiotics.

• Tompkins and co-workers (Tompkins, et al., 2008) evaluated 
 and confirmed the safety of B. subtilis R179. Molecular 
 techniques were used to identify the strain and its antibiotic 
 resistance profile, showing that B. subtilis R179 does not  
 possess any transferable antibiotic resistance genes.

• Hanifi and co-workers (Hanifi, et al., 2015) also evaluated the 
 safety of B. subtilis R179 in humans on 80 healthy 
 individuals. The authors found no negative effect whatever 
 the concentration tested (0.1 billion cfu, 1 billion cfu or 10 
 billion cfu/day) and there was no persistence of bacteria after 
 7 days of wash-out, showing that the B. subtilis R179 strain is 
 safe for use and well tolerated in healthy individuals at dosages 
 up to 10 X 109 cfu/day.

B. subtilis Rosell-179 Safety 

• B. subtilis R179 is able to produce lactic acid and acetic 
 acid, which contribute to the inhibition of intestinal 
 pathogens (Lallemand). 

• In order to exert a beneficial effect in the host a probiotic 
 must survive and colonize the GI tract. B. subtilis R179 is able 
 to produce exopolysaccharides that contribute to the 
 formation of multicellular communities (biofilm) that 
 promote fixation and persistence of the strain, competing 
 with pathogens for adhesion to the epithelium (Lallemand).

• B. subtilis R179 is able to produce enzymes with a support 
 role in digestion, including galactosidase and glucosidase   

  helping in the digestion of complex sugars as glucose and 
  galactose. The production of these kind of enzymes is 
  important because it can help with the symptoms of  
  lactose intolerance (Lallemand).

 • A randomised, double-blind, placebo-controlled trial 
  in healthy adults, show that supplementation with 
  B. subtilis R179 does not appear to distort overall 
  microbiota diversity, and it might inhibit the growth of 
  some undesired opportunistic pathogens (Hanifi, et al., 
  2015).

B. subtilis Rosell-179 Supports Digestive Health 
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B. subtilis Rosell-179 Supports Immune Health 
• B. subtilis R179 has been studied in association with 
 Enterococcus faecium Rosell-26, both components on the 
 formula of IBacilluS+, with demonstrated beneficial effects:

 u In a meta-analysis study of 15 randomized controlled 
  trials, Chen and co-workers (CHEN, et al., 2012) assessed 
  the therapeutic effect of IBacilluS+ on Irritable Bowel 
  Syndrome (IBS), confirming that the probiotic 
  preparation significantly reduced symptoms  
  associated to IBS.

 u In a systematic meta-analysis study reviewing 
  34 randomized controlled trials, including 4351 patients, 
  Tompkins and co-workers (Tompkins, et al.) show a 
  significant improvement of treatment efficacy in 
  patients with IBS.

	 u In a meta-analysis study of 16 randomized controlled 
  trials involving 2879 patients (infants, children, and 
  adults) showed that IBacilluS+ improved prevention 
  and treatment of Antibiotic-Associated Diarrhea (AAD) 
  when in combination with conventional treatment  
  (Liu, et al., 2012).

 u In a meta-analysis study of 24 randomized controlled 
  trials involving 1358 patients Hu and co-workers (Hu, et 
  al., 2013) show a significant decrease in recurrence 
  of Ulcerative Colitis (UC), and improvement in UC 
  symptoms when using the probiotic preparation in 
  combination with conventional treatment. 

 u In 53 clinical trials the probiotic preparation significantly 
  improved chances of clinical remission by 21%, 
  improved symptoms of the GI tract and reduced the  
  risk of the anti-inflammatory drugs side-effects, as 
  compared to the drug alone (Sohail, et al., 2018).

 u In a randomized controlled trial involving 352 patients, 
  the outcome of IBacilluS+ on the eradication of 
  Helicobacter pylori was evaluated and shown to 
  improve drug compliance with conventional  
  triple  therapy for H. pylori eradication, reduce side effects  
  of treatment and enhance the intention-to-treat 
  eradication rate of H. pylori (Park, et al., 2007).

• In a recent in vitro study B. subtilis R179 was shown to have 
 a significant inhibitory effect on the growth of oral Candida 
 species, showing its potential for use in the prevention and 
 treatment of oral candidiasis (Zhao, et al., 2016).

• In a study conducted internally by Lallemand to assess the 
 immune-modulatory impact of B. subtilis R179, vegetative 
 cells and spores were shown to induce several immune 
 response systems: TNF-alpha, IL8, NF-KB and TGF-beta2 
 pathways: 

 u Spores have significant effects on MAPK (Mitogen- 
  Activated Protein Kinase) and cytokine-cytokine 
  receptor interaction (including IL-8, IL-17C, CCL20,  
  CXCL1, CXCL2 and CXCL3) signalling pathways, 
  suggesting an anti-inflammatory effect. This means  
  spores may have an action reducing inflammation  
  and promoting healing.

 u Vegetative cells produce effects on the NF-KB pathway 
  (including NF-kB1, NF-kBIA, BCL3 and TNFAIP3), 
  cytokine-cytokine receptor interaction signalling 
  pathway (including TNF-alpha, IL-8, IL-17C, IL32, CCL20, 
  CXCL1, CXCL2, and CXCL3), and key anti-inflammatory 
  genes (like IL-10 and TGF-B2), suggesting that both  
  pro-inflammatory and anti-inflammatory pathways 
  are modulated. This means vegetative cells may act  
  both to make disease worse (pro-inflammatory) and at 
  the same time to reduce inflammation and promote 
  healing.

B. subtilis var. natto is believed to stimulate the immune system, 
pose anti-cancer properties and produce vitamin K2. Fermented 
products such as natto present particularly high levels of the 
vitamin form MK7, important for heart (cardiovascular disease) 
and bone health (protective effect in bone mineral density). 
Although in very low levels quantities it also produces vitamin K2 
in the form of MK6, MK4, MK5, and MK8 (Sato, et al., 2001).

• In a recent collaboration with Waters, we have assessed the 
 concentration levels of vitamin K2 produced by B. subtilis 
 R179. Preliminary results show that B. subtilis R179 has the 
 potential to be used as a source of vitamin K2, in particular in 
 the form of MK7.

B. subtilis Rosell-179 Supports Metabolic Health 
In the last years Probiotics have been studied for its potential as a 
good and effective alternative in cholesterol reduction, which 

lowering mechanism has been mainly attributed to Bile Salt 
Hydrolase (BSH) activity (Ishimwe, et al., 2015).
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• The annotated whole-genome sequence of B. subtilis R179 had 
 previously identified the presence of the BSH genes 
 (Culpepper, et al., 2019).

• In an in vitro study B. subtilis R179 did not display BSH activity  
 with the bile salts tested, however has been shown to survive 
  passage in the gastrointestinal tract of humans, indicating that 
  it still tolerated the gastrointestinal tract environment and may 
  interact directly with bile acids in an in vivo setting (Culpepper, 
 et al., 2019).

• In a randomised, double-blind placebo-controlled crossover 

 study, B. subtilis R179 increased the amount of bile acids 
 produced from bacterial actions (secondary bile acids) and 
 the levels of deconjugated bile acids excreted in obese 
 individuals ((Body  mass index) BMI>=30), suggesting a 
 potential reduction in the levels of cholesterol (Culpepper, et 
 al., 2019).

• B. subtilis R179 appears to modulate plasma bile acid 
 profiles, and has potential to lower total and LDL (low-density 
 lipoproteins=bad cholesterol) cholesterol (Culpepper, et al.,  
 2019).

Probiotic strains should remain alive, after passage in the stomach 
and the upper GI tract, in order to reach their target site of action 
in the lower small intestine. Thanks to its spore form, B. subtilis 
R179 is able to survive high acidic environment (kombucha pH = 
2.86, stomach pH = 1.5) and resist to high concentrations of bile 
during transit.

• In an in vitro dynamic model of the human upper GI tract,  
 the Digestive System (IViDiS) model, B. subtilis R179 was shown 
 to survive the stomach and duodenum passage at 80% or 
 more (Mainville, et al., 2005).

• B. subtilis R179 spores were shown to be resistant to industrial 
 production processes, including baking, freezing, extrusion 
 and several others. 

• Stable in food matrix such as: chocolate fudge, frozen waffles, 
 baked cookies, canola oil, bread, fruit juice, meat, pancake, ho 
 beverages, and several others (Lallemand).

• Reported to survive in long shelf-life acidic products (pH may 
  compromise the stability of added probiotic culture) 
 (Surzenko, et al., 2020).

• In a randomised, double-blind placebo-controlled trial the 
 survival of B. subtilis R179 was evaluated in healthy adults, 
 showing a clear dose-response with an increase in the 
 recovered B. subtilis R179 proportional to the administered 
 dose (up to 10 X 109 cfu/day) (Hanifi, et al., 2015).

• Overall B. subtilis R179 survives Manufacturing Shelf Life and 
 Gastric Transit to populate the intestines.

B. subtilis Rosell-179 Survives Manufacturing Shelf 
Life and Gastric Transit to Populate the Intestine
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