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o [Technical note 1] Less is more: the power of single-strain probiotics
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FEA #EE (g) FHIEFCR

PRLEAE 2,236.80° +19.97 1.962 + 0.02
BS DSM 32324 2,290.943b + 1427 1.872¢+0.01
BS DSM 32325 2,321.932 + 30.98 1.90b +0.02
BA DSM 25840 2,243,635 £31.05 1.90° + 0.01
SERRSHSS 2,342.432 £ 32.40 1.84¢+ 0.01
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EEF HIEE (9) FHIEFCR
o FHA(0-21 B%)
HRER 430.40°+ 10.24 1.90° + 0.03
* BS DSM 32324 475.812+ 14.76 1.69¢ + 0.02
BS DSM 32325 509.172 + 13.31 1.65¢+ 0.03
BA DSM 25840 436.365 + 9.65 1.79° + 0.02
3EHERSIAS 488.65%+ 15.28 1.65¢ + 0.02
ohER (22-35 H<)
HER 1,175.32+14.13 1.912+0.03
BS DSM 32324 1,190.97 + 12.92 1.86%bc + 0.01
BS DSM 32325 1,185.48 + 14.99 1.90%0 + 0.03
BA DSM 25840 1,204.71 £ 21.14 1.81¢+ 0.01
SEHERSIAS 1,201.26 = 8.08 1.84b<c = 0.02
7%HA(36-42 H5)
THER 6312b+ 13.3] 2.1030+ 0.04
BS DSM 32324 62420+ 9.10 2.08%b+ 0.04
BS DSM 32325 62725 + 16.20 2.1430+ (.05
BA DSM 25840 6030 + 14.56 2.203+ 0.04
SEHERSIAS 6542 + 20.15 2.04b+ 0.03
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Probiotics | Technical note 1

Less is more: the power of single-strain probiotics

Introduction

The importance of gut health has increased over the years, and there has been an explosive growth of products which
influence, alter or support the gut and its microbiota. A good example are probiotics, viable micro-organisms which
confer health benefits to the host when administered in adequate amounts (FAO/WHO, 2002). However, choosing the
right probiotic is not an easy task. One of the major distinctions in the current probiotic market is the difference be-
tween single- and multi-strain products. The idea behind multi-strain products is mainly that by combining multiple
probiotics in the same product, each strain brings its own benefits and as a result, the final product can list multiple
advantages. Although this may sound logical at first, there are some important considerations to this reasoning that
should not be neglected.

» Inter-product competition

If similar strains are used in one product, an aspect of inherent competition might be introduced. This is especially
the case if the strains are from the same genus, as they will have similar requirements. As such, the probiotic strains
could challenge each other, thereby potentially diminishing the intended beneficial effect.

» Omnipotent products do not exist

The logic behind multi-strain products does not have an upper limit on the amount of strains that can be com-
bined. If that number increases, the list of benefits should become much more substantial as well, leading to an
omnipotent product. However, products that follow this reasoning are far from outcompeting single- or limited
multi-strain products in the market.

In-field trials show no added benefit of multi-strain
products

Arecent study evaluated three Bacillus strains (two B. subtilis and one B. amyloliquefaciens), to support broilers during
a Clostridium perfringens-based necrotic enteritis (NE) challenge (Sandvang et al, 2021). The trial included all three
strains on their own as well as all three together in a combination treatment, to examine the potential synergy be-
tween the strains. Important to notice is that the single-strain treatments were tested in a concentration of 105 CFU/g
of feed, compared to 106 CFU/g of feed for the combination. In other words, the combination treatment already includ-
ed more probiotic cells per gram of feed, compared to the single-strain treatments. This makes it difficult to compare
results, but the difference was not discussed further.

The researchers concluded that the multi-strain combination was the only experimental treatment that significantly
improved both body weight (BW) and adjusted feed conversion ratio (aFCR) in the overall trial period, and that the
multi-strain had a clear superiority over the single-strain treatments. However, the data did not confirm this: neither
for the overall trail period (Table 1), nor for the performance per growing phase (Table 2). Based on the data, the multi-
strain was definitely not absolutely superior versus any and all single-strain treatments — regardless of trial period or
parameter evaluated.
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Table 1: The effect of 3 Bacillus probiotic strains and their combination on performance of C. perfringens—challenged
broilers in the entire experimental period (1-42 d), as recorded by Sandvang et al. (2021).

Probiotic inclusion BW gain (g) aFCR
Control 2,236.80° +19.97 1.962 + 0.02
BS DSM 32324 2,290.942° +14.27 1.87°¢ + 0.01
BS DSM 32325 2,321.932 + 30.98 1.90° + 0.02
BA DSM 25840 2,243,63° + 31.05 1.90° + 0.01
Multistrain combination 2,342.43% + 32.40 1.84¢ + 0.01

Groups that are significantly different from each other within a column at P < 0.05 are indicated by different superscripts. The results
are reported as mean * standard error.

Table 2: The effect of 3 Bacillus probiotic strains and their combination on performance of C. perfringens—challenged
broilers in different feeding phases, as recorded by Sandvang et al. (2021).

Feeding phase and probiotic inclusion BW gain (g) aFCR
Starter phase (0-21d)
Control 430.40° +10.24 1.90° + 0.03
BS DSM 32324 475.81° +14.76 1.69¢ + 0.02
BS DSM 32325 509.172 +13.31 1.65¢ + 0.03
BA DSM 25840 436.36° + 9.65 1.79° + 0.02
Multi-strain combination 488.65 +15.28 1.65¢ + 0.02
Grower phase (22-35d)
Control 1,175.32 £ 14.13 1912 + 0.03
BS DSM 32324 1,190.97 £12.92 1.86%P¢ + 0.01
BS DSM 32325 1,185.48 +14.99 1.90%° + 0.03
BA DSM 25840 1,204.71 + 21.14 1.81¢ £ 0.01
Multistrain combination 1,201.26 + 8.08 1.84bP< + 0.02
Finisher phase (36-42 d)
Control 6312P +13.31 21020+ 0.04
BS DSM 32324 62420 + 970 2.0820+ 0.04
BS DSM 32325 627> +16.20 2142+ 0.05
BA DSM 25840 603° +14.56 2202+ 0.04
Multistrain combination 6542 + 20.15 2.04+ 0.03

Groups that are significantly different from each other within a column at P < 0.05 are indicated by different superscripts. The results
are reported as mean +* standard error.

Secondly, in terms of NE lesion scoring the multi-strain combination only outcompeted one of the single-strain
treatments, whilst scoring exactly the same as the two other single-strains. Mortality did not differ between any of the
probiotic groups either, so also for health-related parameters it is difficult to conclude that the multi-strain treatment
offered any clear superiority.

Conclusion

Despite the goal of creating synergies in multi-strain probiotic products, there are multiple logical arguments to keep in
mind when probiotic strains are combined. The commercial market seems to agree with this reasoning, as multi-strain
probiotic products do not outcompete single-strain products. Finally, recent peer-reviewed research confirmed that pro-
biotics work, but also that there is room to debate the idea of multi-strain superiority.
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