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The use of yeasts in horse feed is widespread. However, the yeasts available on the market sometimes differ significantly, for
example in terms of their origin or activity and therefore their effect. Inactive brewers’ yeasts (so-called dead yeasts, prebiotics)
or active yeasts (so-called live yeasts, probiotics) are most commonly used. Brewers' yeasts are by-products of the brewing pro-
cess that are sustainably refined and labelled as straight feed. Live yeasts, on the other hand, are produced synthetically, usually
on the basis of baker's yeast. They must be authorized as zootechnical feed additives, explicitly for horses in accordance with
EU feed legislation. The following trials investigated the effects of brewers’ yeast and live yeast on fermentation performance

in two different in-vitro systems.

Material and method:

Inactivated brewers’ yeast (BY) and live yeast (LY; MUCL
39885), as well as a control ration (C) consisting of 7g
meadow hay and 2g wheat starch (C) were incubated in the
COSITEC in-vitro system with inoculum from rectally collec-
ted faeces from five healthy warmblood horses according to
Buza (2016) and Engelmann et al. (2009). Brewers' yeast and
live yeast were added in equal doses of 1g each. The tests at
COSITEC were carried out in two runs, each with the three
rations mentioned above (LY, BY, C), which were divided into
two fermenters per run. Each run consisted of a six-day main
period (days 8 to 13) after seven days of adaptation, with
three days without yeast administration (C).

In the ANKOM in-vitro system, faeces from three healthy
warmblood horses and the same basic ration consisting of
meadow hay and wheat starch were used as substrate in the
same ratio (0.155g hay and 0.045g starch per fermenter). For
each of the trial rations, 0.0225g of the two yeast products
were added. The three variants (LY, BY, C) were tested in five
runs, in each of which three water baths of ten fermenters
were incubated for 48 hours (total: 150 analyses).

All samples were analyzed in the laboratory at the end of the
test and statistically evaluated for redox potential, pH value,
gas formation, short-chain fatty acids (SCFA), lactate, ethanol
and ammonia. Statistical analyses were performed using SAS
9.4 (SAS Institute Inc., Cary, NC, USA). Firstly, the data was
subjected to a test for outliers and normal distribution (Sha-
piro Wilk test in the UNIVARIATE procedure). Least square
means (LSMeans) were estimated using the MIXED procedu-
re. The model included a fixed treatment effect and a random
repetition effect. Results were reported as LSMeans + stan-
dard error (s.e.). LSMean differences with p < 0.05 were con-
sidered significant, with p < 0.10 as trend.

Results:

The analytical tests showed that both yeasts have high levels
of crude protein (LY 44.5%; BY 47.2%) and essential amino
acids, among other things. However, the nutritional-physiolo-
gicalinfluence is very different due to the quantities used. Live
yeast (MUCL 39885) is used at a daily dose of 2g per horse,
whereas inactive brewers' yeast is fed at up to 100g per ani-
mal per day. In addition to its prebiotic effect, brewers’ yeast
also adds nutritional value to any ration, whereas live yeast is
limited to its probiotic effect and hardly adds any nutritional
value to the ration.

To improve comparability of the mode of action, brewers’ yeast
and live yeast in ANKOM and COSITEC were dosed equally at
0.0025g and 1g respectively. In practice, this means that the
brewers' yeast is underdosed.

In both systems, the pH values and the redox potential were
in very similar ranges between live yeast, brewers' yeast and
control. This indicates a stable anaerobic environment and
thus optimal conditions during both experiments.

Inan in vitro fermentation system, gas formation is regarded
as an indicator of the degradation of the inoculated feed in
the course of microbial fermentation. In COSITEC, gas for-
mation was numerically highest with brewers' yeast, with a
particularly pronounced effect in run 2 (see Fig. 1). In AN-
KOM, live yeast and brewers’ yeast also showed higher gas
formation compared to the control.
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Fig. 1: Accumulated gas volume in the variants over the days of the
main period of the second run at the level of the individual fermenters
(C, control; LY, live yeast; BY, brewers' yeast)

As expected, the ammonia concentration was higher in live
yeast and brewers' yeast than in the control due to the pro-
tein input. The feeding variants differed significantly (p < 0.05)
with the highest ammonia concentration for the live yeast.
Short-chain fatty acids (SCFA) are metabolic products -
so-called metabolites - of the microbes and indicate the
fermentation performance of the products. The SCFA con-
centration was lower for the control in both COSITEC and
ANKOM (see Table 1) than for live yeast and brewers' yeast.
Both yeasts significantly promote the production of short-
chain fatty acids (SCFA).

Tab. 1: Concentration of short-chain fatty acids in the liquid fermenter
phase in comparison of variants (LSMeans + s.e.)

Short-chain fatty acids [mmol/I]

Control 32.0°
Live yeast 351
Brewers' yeast 37.3"
s.e. +1.35

®p < 0.05; *p=0.0748

In COSITEC (see Fig. 2), the concentration of acetate (acetic
acid) was highest in live yeast in relation to the individual
short-chain fatty acids (SCFA), followed by brewers’ yeast and
control (p < 0.05). In contrast, the concentration of n-buty-
rate (butyric acid) was higher in brewers’ yeast (p < 0.05) than
in live yeast and control. For propionate, brewers’ yeast and
live yeast produced higher amounts compared to the control
(p<0.05).
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Fig. 2: Individual short-chain fatty acids (SCFA) in COSITEC (LSMeans,
+s.e.=2.43 for acetate, 1.48 for propionate, 0.548 for n-butyrate; abc
p < 0.05)
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The ANKOM (see Table 2) also showed significantly higher
concentrations of the individual short-chain fatty acids (SCFA)
when yeast was added. Brewers' yeast produced more acetic
acid (acetate), propionic acid (propionate) and again signifi-
cantly more n-butyric acid (butyrate) compared to live yeast.

Tab. 2: Concentration of individual short-chain fatty acids in the liquid
fermenter phase in a comparison of variants (LSMeans * s.e.)

AA PA iso-BA n-BA iso-VA n-VA
[mmol/l] | [mmol/l] | [mmol/l] | [mmol/l] = [mmol/l] = [mmol/I]

CO 18.96° 10.96"" 0.087 1.70¢ 0.012¢ 0.271¢
LY 21.292 11.45" 0.068 1.96° 0.051° 0.331°
BY 22.49° 12.232 0.067 2.06% 0.027 0.391°

s.e. | £0.6599 +0.8754 +0.0479

+0.278 | £0.052

acdp < 0.05; * p = 0.0965; BH, BY, brewers’ yeast; BA, butyric acid; AA, acetic
acid; CO, control; LY, live yeast; PA, propionic acid; VA, valeric acid

The high concentration of volatile fatty acids, together with
the butyrate-emphasized fermentation profile, leads to the
highest n-butyrate concentration in brewers’ yeast. This fatty
acid has a trophic function for the enterocytes (Ploger et al.
2012) and thus offers an opportunity to support the integrity
and functionality of the intestinal barrier in the large intestine.
The emphasis on n-butyrate in brewers' yeast points to pre-
and postbiotic effects. Pre- and postbiotic effects have the
potential to influence microbial activity in the digestive tract,
each with specific mechanisms of action, which are also re-
flected by the quantity and spectrum of microbial fermenta-
tion products in the large intestine (Julliand and Zeyner 2013,
Z6tkiewicz et al. 2020).

Alcohols are also among the products of anaerobic fermenta-
tion by viable yeasts. In laymen circles, itis sometimes claimed
that inactive brewers’ yeast is also reactivated in the intestine
and forms alcohol, which can harm the horse.

The concentrations of ethanol, 1,2-propanediol and 1-pro-
panol measured in both systems were always below the de-
tection limit for the inactive brewers’ yeast. Ethanol was only
detected in the variant with live yeast (Fig. 3). This proves
that inactive brewers' yeast cannot reactivate or develop
independent alcohol production. Live yeast, on the other
hand, can produce small amounts of alcohol, but these are
not considered critical.

[l sCFA M Ethanol

40 39.2 37.8°

30.5°

SCFA and ethanol [mmol/I]
N
a

0 19 0
Live yeast

o o

Control Brewers' yeast

Fig. 3: Short-chain fatty acids (SCFA) and ethanol in COSITEC (ethanol:
mean value, min.-max. = 0-4.6 mmol/L; SCFA: LSM mean value, s.e.
=+ 5.45; from p < 0.05)
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Conclusion:

The results of the microbial metabolites (SCFA) and indicators of fermentation performance show that live yeast primarily
produces acetic acid (acetate), i.e. appears to promote the fermentation of mainly structural carbohydrates. Brewers' yeast,
on the other hand, not only increases the production of acetic acid and propionic acid, but in particular also the supply of
n-butyrate. This can contribute to the integrity of the intestinal barrier and thus to better intestinal health. Brewers' yeast
therefore has pre- and postbiotic effects.

Alcohol was only formed by live yeast, and this in negligible quantities even with a high availability of easily digestible
carbohydrates in the medium. Brewers' yeast does not produce alcohol and can therefore no longer be reactivated in the
intestinal tract.
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