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Testing Novel Eubiotic Additives: Its Health and Performance
Effects in Commercially Raised Farm Animals

Sulhattin YASAR!, Iskender OKUTAN?, Ramazan TOSUN?

ABSTRACT: A microbial fermentation process was developed to produce three eubiotic products containing
probiotics, organic acids, enzymes, organic vitamins and minerals. The studies were carried out from 2015 to 2017.
One product was specifically added with ground leaves of essential oil plant at the end of fermentation. As a result
of this study, a dose of Eubiotic 1 ranging from 0.02 to 0.1% of diet remarkably increased egg yield and egg weight
of laying hens. A daily increase of 1 to 3 kg milk per cow with no increase in dry matter intakes was obtained from
a dose of 15 g eubiotic 1 per head per day in several farm trials. Calves had a 15 g Eubiotic 2 in warm milk grew
faster than those given no supplement in milk. Calves and lambs having a severe level of diarrhea provided with
15 g supplement of eubiotic 2 in milk showed no sign of diarrhea after 6 or 24 h. Dairy cows and beef cattle having
severe and acute metabolic disorders administrated with a dose of 75 g eubiotic 2 per cow per twice a day had no
signs of such disorders in 24 h. Meat-type broiler chickens and quails given a diet of 0.5% supplement produced
more profitable meat than those birds had no supplement. A 250 g live weigh gain with better feed conversion
ratio (FCR) was obtained from the fattening beef cattle given a 20 g/day/head of eubiotic 2. Eubiotic mixture 3
was a silage additive and added to approximately 10.000 tonnes of corn silages and then the maturation of silage
occurred in 15 to 30 days. It was concluded that these beneficial effects were mainly due to the combination of
various active agents, and the proposed dosages were 0.5% in broiler diet, 200-1000 mg/kg of laying hens, 30 g/
head in dairy cows.
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Yeni Eubiyotik Katki Madde Testleri: Ticari Ciftlik Kosullarinda
Saghk ve Verim Uzerine Etkiler

IGDIR ONIVERSITESI

OZET: Bu calismada mikrobiyal fermentasyon ile canli probiyotik, organik asit, enzimler ile organik kokenli
vitamin ve mineral maddeler iceren ii¢ yeni eubiyotik katki maddesi geligtirilmigtir. Aragtirmalar 2015-2017
yillart arasinda yiiriitiilmiistiir. Bunlardan birisi, 6zellikle fermentasyon sonunda katilan esansiyel ekstrakt kaynagi
olarak ogiitlilmiig bitki icermektedir. Yumurtaci tavuklarin karma yemlerine %0,02 ile %0,1 arasinda eubiyotik 1
katkisinin yumurta verimi ve yumurta agirligi 6nemli sekilde artirdig1 goriilmiistiir. Farkli igletmelerde barindirilan
slit sigirlarina ayni katkidan giinde 15 gram (bir dizi 6n test sonuglarina gore bu doz etkili olmustur) yedirildiginde
ise 1-3 kg arasinda inek bagina siit verimi artis1 saglanmistir. Yeni dogan buzagilara siitle 15 g yedirildiginde daha
hizl1 biiylime saglanmis, ishal olan kuzu ve buzagilarda ishal vakasina 6 ile 24 saat icerisinde rastlanilmamistir.
Metabolik rahatsizliklara sahip ergin sigirlara giinde iki kere 75 g’lik doz su veya siit ile verildiginde hayvanlar eski
saglik durumlarina 24 saat icerisinde girmistir. Eubiyotik 1 karsimindan et tipi piliclere %0.5-1.0 dozlarinda rasyon
ile verildiginde ise yemden yararlanma ve biiylime hiz1 nemli derece artmugtir. Et sigirlarina giinde 20 g eubiyotik 2
karigimi verildiginde giinliik canli agirlik artiginda 250 g daha fazla kazang saglanmigtir. Eubiyotik 3 karigimi 10.000
ton mustr silajina katildiginda silajlar 15 ile 30 giin igerisinde olgunluga ulagsmustir. Tiim bu yararl etkilerin bu yeni
iirtinlerin degisik aktif maddeler icermesinden kaynaklandigi sonucuna varilmistir. Ayrica, bu iiriinler tamamen
dogal kokenli ve hicbir zararli etkisine rastlanilmamis olup en faydali dozlarin etlik piliclerde rasyonun %0.5,
yumurtact rasyonlarinda 200-1000 mg/kg, siit ineklerinde giinde 30 g/bas, buzagi ve gen¢ hayvanlarda 15 g/bas,
metabolic rahatsizliklarda 75 g/bag ve silaj katki maddesi olarak ton bagina 1 g olarak tespit edilmistir.
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INTRODUCTION

Several numbers of feed additives have been tested
as alternatives to feed antibiotics in animal nutrition to
improve the health statues as well as to enhance the an-
imal performance. However, there is no single alterna-
tive to the feed antibiotics or it is too difficult to develop
a single alternative agent due to the fact that the animal
health and performance, and subsequently their micro-
biota of gastrointestinal tract are under the great influ-
ence of the type of diets, environment, husbandry, man-
agements and the strains of animal (Pan and Yu, 2014).
The term “eubiotic nutrition” is an integrated strategy
to combine different kinds of feed additives in order to
achieve a healthy intestinal microbial flora by lowering
pathogenic bacteria (dysbiosis) while increasing lactic
acid bacteria (eubiosis) throughout the animals’ diges-
tive tract (Kim, 2017; Elala and Ragaa, 2015). This
strategy can simply be in a form of a preparation of pre-
mixed active agents, whose individual efficacies in farm
animals were proven (Kim, 2017). Generally, the synbi-
otics products with a mixture of pro- ad pre-biotics may
provide eubiotic effects (Zhang et al., 2010; Pandey et
al., 2015). Using organic acids with or without phyto-
genic additives as an eubiotic mixture (Ragaa and Kora-
ny, 2016; Polycarpo et al., 2017) has been successfully
used an alternative to the feed antibiotics in meat-type
poultry (Fascina et al., 2012). However, further formula-
tions of synbiotic mixtures with organic acids, essential
plant oils and feed grade enzymes may become too com-
plex, and could not be fit for the purpose. These types of
mixture may also contain pure chemical substances (or-
ganic acids, trace elements, essential oils) which could
interfere with the remaining active agents (probiotics/
ezymes). A pre-coating or capsulation of multiple active
agents in a given additive preparation is crucial for the
protection of active agents from the digestive secretions
and for their mode of action in the specific sites of di-
gestive tract. Elala and Ragaa (2015) clearly showed a
eubiotic effect of organic acid by the supplementation of
fish diets with potassium diformate, positively affecting
gut health and animal performace.

To our best of knowledge there are no eubiotic
mixtures produced by microbial fermentation contain-
ing several active agents in naturally protected form.
Therefore, the aim of this research was to demonstrate
the effects of three eubiotic mixtures on animal health
and performance of several animal species under farm
conditions.
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MATERIALS AND METHODS
Method of Eubiotic Production

A solid state fermentation (SSF) technology was
applied to produce three eubiotic mixtures from the use
of agricultural waste products at the Suleyman Demirel
University, in the department of Animal Science, Ispar-
ta Turkey. The SSF was carried out at 200 L of biore-
actor, using GRAS (generally regarded as safe) bacteria
and yeast, to ferment the biomass under fixed condi-
tions (pH<0.5, intermitting stirring 10 min at every 12
h, moisture content >60%, temperature=35-39°C), ac-
cording to the modified method mentioned in the work
(Yasar et al., 2016). A natural food material during the
fermentation was added to coat the viable probiotic
bacteria and yeast cells. All volatile and nonvolatile or-
ganic acids produced during the fermentation were also
protected by food material. When an eubiotic mixture
is intended to contain a source of essential plant oils
a fine ground leaves of essential oil plant was added
to the fermenting substrate at the end of fermentation,
followed by a homogenous mixing process. The final
wet product was immediately dried under 50 °C of tem-
perature by the forced aerations for 48 hours, followed
by a grinding (3 mm sieve) and mixing process (Yasar
et al.,2016).

Formulation of Eubiotic mixtures

All three eubiotic mixtures contain averaged ac-
tive live cells of Saccharomyces cereviciae around
2.1 x 10° cfu g'and lactobacillus spp. around 7.5 x 108
cfu g'. The stability of microorganisms in the product
stored for 1 year under room temperature was an aver-
age of 92%. The recovery of yeast and bacteria micro-
organisms in simulated gastric acids was around 87%.
All three products were subjected to a heat treatment
at 60 °C for 15 min, 75 °C for 15 min and 110 °C for
15 min, consequently. The results showed that some
species of lactobacillus spp. survived up to 110°C, but
no Saccharomyces cereviciae survived above 75 °C for
15 min. The product has a good smell and aroma of
organic acids, mainly lactic acid (7%) and acetic acid
(5% in dry matter). The final products contained an av-
eraged activity of 2000 IU of xylanase, 800 IU of beta-
glucanase and 450 IU of cellulase per gram dry matter.
Stability of enzymes for 6, 12 and 24 months at room
temperature were tested to be around 97, 96 and 95%,
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respectively. The mixture with essential oil plants has
only an amount of ground plant leaves around 0.5%.
All eubiotic mixtures did not significantly differ in their
formulations, the difference was only the ratio and type
of agricultural waste product and food ingredients in
total formulations. Eubiotic 1 has contained a source
of essential plant oils and intended to be used in dairy
cows and laying hens, whereas the eubiotics 2 and 3 did
not contain any source of essential plant oils. Eubiotic
2 was intended to be used in meat-type poultry, calves
and lambs. The eubiotic 3 was intended to be used as
silage additive.

Animal trials with eubiotic mixture 1

Trials of Dairy cows: Four commercial dairy
farms (Holstein-Friesen) in Turkey were selected from
various locations (Atabey, Burdur, Sarkikaraagag) to
conduct a feeding trial at different occasions. The cows
were in mixed lactation periods. The feeding trial was
applied to the cows in lactation periods, while the cows
in late lactations were not included in the study. Two
independent groups, one control and one test were
prepared in the barns. The differences in age, days in
lactation, the number of lactations and animal weight
were insignificant (p > 0.05) between the control and
test groups. Both groups of animals were fed on the
same diets, mainly forage (ad libitum) and concentrate
according to routine dietary management at the farms.
The daily milk yield per cow was recorded for 7 days
before the start of feeding trials for both groups. All the
cows were fed twice a day after milking. The cows in
the test groups were only given a dose of 15 g eubiotic
mixture 1 per cow per meal by tapping to the concen-
trate just after the milking.

Trial of laying hens: This trial was conducted
in Erzurum province at the poultry research unit of
Ataturk University, Agricultural Faculty, Department
of Animal Science, Erzurum Turkey. A total of 144,
65 week-old hens (Lohman LSL) with similar body
weight were randomly divided into 36 replicate cages
(50x46x46 cm), each with 4 hens. The hens were fed
the same diet of the control (Table 1) and subjected
to a lighting regime of 16 h per day prior to the trial.
Six experimental diets were prepared in this study:
each kg of a control diet formulated to meet the
nutrient requirements of laying hens (NRC, 1994) was
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supplemented with 0, 200, 400, 600, 800 and 1000 mg
of the eubiotic mixture 1. Each of 6 diets was randomly
allocated to 6 replicate cages, each with 4 hens. All the
hens had a free access to water and feed and subjected to
a photoperiod of 16 h per day. A routine daily inspection
of housekeeping was practiced throughout the trials.
Feed intakes, egg weight, egg production, FCR (g feed
per g egg produced) were recorded fortnights for each
of replicate cages per treatment.

Animal Trials with Eubiotic Mixture 2

Clinical experiment with newborn calves and
lambs: A number of veterinarians in the provinces
of Isparta, Konya, Burdur and Aksaray were freely
provided with the eubiotic mixture 2. These technical
staffs have been long working on the region and had
good reputations with their customers. During their
routine farm visits, they have tested the effects of
eubiotic mixture 2 to treat the newborn calves and lambs
suffered from a severe diarrhea (microbial origin, not
nutritional) and they compare their effects with the use
of a commercial antibiotic which they routinely used
for such treatment. This intervention study has been
lasted for 2 years. The results of this experiment were
presented as average number of days that the calves or
lambs were recovered from a severe diarrhea compared
to the days of recovery after an antibiotic treatment on
the positive controls of calves in the same region during
the same study period.

Beef cattle fattening trial: This trial was
conducted in Isparta at a beef cattle farm. A total of 46
beef cattle at 12 month-age (Crossbreed of Simmental)
was divided into 2 groups, one control and one test
group. All the animals in both groups had a 10-day
of adaptation period after receiving an anti-parasite
medication before the start of fattening trial. All the
animals were fed on a TMR (total mixed ratio) diet for
30 days. The cattle in test group were given a daily dose
of 30 g eubiotic mixture 2, which was just tapped on the
TMR. All the animals were weighed before and after
the fattening period. Total feed intakes, weight gains
and feed conversion ratio (FCR) were calculated for
all animals. At the end of experiment, a blood sample
was taken from all the animals and subjected to a blood
chemistry analysis.
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Broiler trial: Three isocaloric and isonitrgenous
diets, C, T1 and T2 were added with 0, 5.0 or 100 g
kg™ of eubiotic mixture 1, respectively. The diets
were formulated according to the NCR (1994) norms
of nutrient requirements of broiler chicken. A total of
315 one-day-old Ross-PM 308 chicks were randomly
distributed into 15 floor pens, each with 21 birds. The
birds in 5 replicated flour pens were assigned to each of
the dietary treatments and fed ad libitum for 42 days.
The amount of consumed feed (feed intake, FI) of birds
kept in each pen was daily recorded. The birds were
weighted at the end of every week to measure individual
body weight (BW). Weight gain (WG) and FCR were
calculated from the weekly FI and BW values per pen.

Trial with Eubiotic mixture 3 as silage additive

Maize was harvested during the period of the
middle dough maturity. The maize was chopped in 1.5
cm and ensiled in 1.5 L anaerobic jars. Two groups
of silage materials were added with or without silage
additive. Silage additive was dissolved in distilled
water 0.1 g per 10 L and homogenously mixed before
the application. The application rate was 1g of silage
additive per 1000 kg fresh silage materials. The same
amount water without silage additive was also sprayed
into the control silage materials. Three jars from each

group were sampled for chemical analysis 0,7, 15, 30
and 50 days after ensiling.

Statistical analysis: The data after subjected
to a homogeneity test was analyzed by the analysis
of variance (ANOVA) using a general linear model
procedure (SPSS, 2006). The results were presented
standard error. The significance of the
differences between means was separated by Duncan’s
multiple range tests at p < 0.05.

as means =

RESULTS AND DISCUSSION
Experiments with Eubiotic Mixture 1

Providing the dairy cows in several locations in
Turkey with a daily dose of 30 g Eubiotic Mixture 1(top-
dressed) in several locations in Turkey significantly
p<0.05 increased milk yield per cow per day in all
4 experiments, as compared to the cows given no
supplement in the same farms (Table 1-4). Increased milk
yield by the use of Eubiotic Mixture 1 did not associated
with any increase in feed intake. The range of increased
milk yield was from 0.5 to 4.0 kg per cow per day.
During the withdrawing period of the Eubiotic Mixture
1 (Table 3) the milk yield was remained unchanged, as
compared to the milk yield of control group.

Table 1. Effect of Eubotic Mixture 1 on milk yield of Holstein Friesian Cows at farm conditions

Experiment 1 Control Test
N 50 50
Age, year 45-5.0 45-5.0
Days in lactation 102 112
Silage, kg DM/day 12.5 12.5
Wheat straw, kg in DM day! 4 4
Concentrate (19% CP) kg dry matter/day 90 90
Eubiotic mixture 1, g day! 0.0 30
Study period in days 7 7
Control Test P
(Average Milk yield in 7 days (kg per cow per day
Before 23.8+0.75 23.4+0.20 0.342
During 23.85+0.707 25.34+0.40° 0.010

*< Different letters in the same column indicate significant (P<0.05) differences in the test parameter between the group means
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The farmers did not tend to feed the dairy cows
according to the milk yield, milk fat content and body

condition scores at the regions.

Farmers were however very satisfied with the use
of the supplement. In all the farms, the cows had watery

droppings similar to the diarrhea during the first two

days of the use of the Eubiotic Mixture 1. This result
indicated that the Eubiotic Mixture 1 may enhance the
utilization of nutrients in gastrointestinal system by
improving the health of gut microflora due to the fact
the eubiotic mixture 1 provided an appreciable levels
of LAB (lactic acid producing bacteria), organic acids,
essential plant oils and fiber degrading enzymes.

Table 2. Effect of Eubotic Mixture 1 on milk yield of Holstein Friesian Cows at farm conditions

Experiment 2 Control Test
N (number of cows) 45 45
Age, year 5.5-60 5.5-6.0
Days in lactation 135 130
Sugar beet pulp, kg in DM day"! 4.5 45
Wheat straw, kg in DM day! 4 4
Concentrate (19% CP) kg dry matter day 90 90
Eubiotic mixture 1, g day-! 00 30
Study period in days 10 10
Control Test P
(Average Milk yield in 10 days (kg per cow per day
Before 23.6+0.49 24.0+0.31 0.162
During 23.52+0.39° 26.35+0.21° 0.001

* Different letters in the same column indicate significant (P<0.01) differences in the test parameter between the group means

Several other eubiotic supplements, mainly feed
enzymes improved feed digestibility of corn based
diets in dairy cows and increased the daily milk
yield (Gencoglu et al., 2010; Weiss et al., 2011).
Supplementation of dairy ration with yeast products
may have beneficial effects on hot seasons to
increase dry matter (DM) intake and milk production
(Moallem et al., 2010).

In contrary, in UK, the results of a field study
showed that there were no statistical effects of
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yeast supplements on the performance of dairy
cows under commercial conditions (Ambriz-
Vilchis et al., 2017). But, it was recommended that
the beneficial effects may be seen with the farms
where a high level of concentrate feed is used,
similar to the cases in our experiments. On the
other hands, all the farms in our study are almost
identically similar in terms of feeding regimes,
climate, animal breeds and type of concentrates
and forages, thus the beneficial effects were easily
seen.
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Table 3. Effect of Eubotic Mixture 1 on milk yield of Holstein Friesian Cows at farm conditions

Experiment 3 Control Test
N (number of cows) 25 25
Age, year 5.5-6.0 55-60
Days in lactation 150 175
Sugar beet pulp, kg DM day! 5 5
Wheat straw, kg DM day! 4 4
Concentrate (19% CP) kg dry matter/
10 10
day
Eubiotic mixture 1, g day! 00 30
Study period in days 10 10
Control Test P

(Average Milk yield in 10 days (kg per cow per day

Before 20.1+0.23 20.5+0.15 0.125
During 20.25+0.20* 24.45+0.60° 0.001
After 20.0+0.23 21.8+0.70 0.178

= Different letters in the same column indicate significant (P<0.001) differences in the test parameter between the group means

Table 4. Effect of Eubotic Mixture 1 on milk yield of Holstein Friesian Cows at farm conditions

Experiment 4 Control Test

N (number of cows) 40 40

Age, year 45-50 45-50
Days in lactation 105 110

Wheat straw, kg dry matter/day 2.0 2.0

Corn silage, kg dry matter/day 8.0 8.0

Concentrate (19% CP) kg dry matter/day 9.0 9.0

Eubiotic mixture 1, g day™ 00 30.0

Study period in day 90 90

Control Test P

days- Average Milk Yield kg per cow per day 90

Before 18.0+£0.90 19.2+0.55 0.114

During 20.20+£0.41* 25.75+0.57° 0.0001

* Different letters in the same column indicate significant (P<0.001) differences in the test parameter between the group means
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Overall, it can be concluded that this novel
Eubiotic Mixture 1 has
increasing milk yield and

beneficial effects in
improving cows’
overall health because it contained several types

of active agents having beneficial effects on gut

flora restoration, enhanced nutrient digestion and
assimilation. Supplementation of broiler diets with
eubiotic mixture 1 significantly (p<0.05) improved
weight gains and feed conversion ratio (FCR) in 21
and 42 days old broiler chickens (Table 5).

Table 5. Effect of Eubotic Mixture 1 on the performance of Ross PM 308 broiler chicks at farm conditions

Treatments Control Test 1 (0.5%) Test 2 (1.0%) %Ei\:r(ﬂ?\lqlg:;;
n 63 63
BW, g bird"!

do 54.7 54.8 55.0 0.50
d21 907° 968* 964 19.0
d42 2276° 2406 25020 72.1
WG, g bird"!

d21 852° 9142 909¢ 18.9
d42 2221° 2351 24472 71.8
FI, g bird"!

d21 1561 1569 1557 33.0
d42 4890 4934 5088 104.0
FCR

d21 1.83° 1.722 1.722 0.04
d42 2.20° 2.10% 2.08 0.03
Deads (0-42 days) 1 3 ---

*< Different letters in the same column indicate significant (P<0.05) differences in the test parameter between the group means

Promoted growthrate and improved FCR are in good
agreement with the results obtained from the probiotics
products of yeast origin (Haldar et al., 2011; Reisinger
et al., 2012; Yasar and Desen, 2014). In contrary there
was no influence of 0.5 and 1.0% supplementation
of a probiotic additive (protexin) neither on growth
performance nor carcass yield in the broilers of
Japanese quails (Ayasan, 2016). However, the same
additive significantly increased only the body weight
of broiler chicken (Fallah, 2016). This improvement
did not associated with any increase in feed intake (FI)
of the broiler chickens in this experiment. In generally,
the monogastric animals did not increase their FI with
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the diets supplemented with probiotic, prebiotics and
essential plant oils (Fallah, 2016; Gao et al., 2008;
Sarica et al., 2009). Supplementing the diets with 0.5
and 1.0% of eubiotic mixture 1 at commercial condition

is highly recommended to enhance the growth rate.

The hens fed on the diets supplemented with 0 mg
kg to 1000 mg/kg eubiotic mixture 1 consumed almost
similar amount of feed throughout the experimental
period since there were no significant (P>0.05)
differences in FI between all the groups (Table 6). The
overall FI ranged from 149.02 to 15041 g (SEM =
0.24) per hen per day in this trial. The effect of dietary
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supplementation on the egg production was significant
(P<0.05). There were significantly (P<0.05) high egg
production values obtained from the 800 and 1000
mg kg! groups; 93.75 and 96.66%, respectively, as
compared to the value of 89.23% obtained from the 0 mg
kg group. However, the increases in the egg production
values (90.41 to 92.70%, with a SEM of 0.51) in the
200, 400 and 600 mg kg! eubiotic feed additive (EFA)
groups did not significantly (P>0.05) differ from the
value (89.23%) in the 0 mg kg' EFA group. The egg
weight of 64.13 g/hen obtained from the control group
(0 mg kg' EFA) was significantly (P<0.05) increased
to the egg weights of 69.25 and 67.34 g hen™! obtained

from the 200 and 1000 mg kg EFA groups. Increases
in egg weight obtained from the remaining EFA
supplemented groups did not significantly (P>0.05)
differ from the egg weight of the control group.
Furthermore, a 2.62 value of FCR obtained from the
control group was significantly (P<0.05) different from
the 2.32 to 2.49 values of FCR obtained from the 200
to 1000 mg/kg EFA groups, whose FCR values did
not differ significantly (P>0.05) from each other. As
overall, there was significant improvement (P<0.05) in
FCR of the hens fed on the diets with 200 to 1000 mg
kg! eubiotic mixture 1 in this study.

Table 6. Effects of varying supplementation levels of Eubotic Mixture 1 on laying performance of Lohman LSL hens

Inclusion, mg kg! Feed intake (g hen!) | Egg weight (g hen') (I::yfgofl.) ll:;gtl;t:zlsl) FCR (g:g)

0 149.02 64.13¢ 89.23¢ 2.62°

200 148.77 69.25° 90.41" 2.39¢e

400 148.11 65.58 92.70% 2.45b

600 148.15 64.77° 92.08% 2.49%

800 148.54 64.70¢ 93.75% 246

1000 150.41 67.34® 96.66* 2.32¢

SEM* 0.24 0.31 0.51 0.02
Probability (P) >0.05 =0.000 =0.000 =0.000

*< Different letters in the same column indicate significant (P<0.05 or P<0.001) differences in the test parameter between the group means. *SEM; Standard

error of means

In this study, voluntary FIs of the hens were
not influenced by dietary eubiotic mixture 2
supplementation. This result obtained from our
study confirmed the previous results: under normal
practical conditions, the beneficial effects of
dietary supplementation of microbial feed additives
(probiotics/eubiotics) in several poultry species
were not regulated by any changes in voluntary FI
(Gao et al., 2008; Sarica et al., 2009), but they have
a significant effect on the alleviation of reduced FI
and depressed birds’ performance under subclinical
infections (Kulshreshtha et al., 2017; Jiang et al.,
2010). Therefore, the enhanced laying performance
by the eubiotic mixture 1 supplementation in our trial
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was not obtained by the regulation of FI of the hens,
but it could rather be due to their probiotic/eubiotic
effects at the sites of digestion and absorptions
improving digestibility and uptake of nutrients.

Experiment with Eubiotic Mixture 2

Eubiotic mixture 2 was specifically formulated
to balance the microbial flora of gastrointestinal
tract in the calves and to promote the growth rate
in young growing cattle. The experimental design
of fattening trial was shown in Table 7. The results
showed that the cattle in the test group receiving
a daily dose of 30 g eubiotic mixture 2 per head
significantly grew and utilized the feed better than
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the cattle in the control group receiving no additives
(Table 8). Less amount of dry matter intake in the
test group cattle indicated that the eubiotic mixture
2 caused a better nutrient assimilation at the sites
of digestion and absorption, compared to the cattle
receiving none supplements. The mode of action of
this supplement needs to be further investigated,
while the most of important action would supposedly
be the enhanced lactic acid bacteria population and
their consecutive benefits in the digestive systems.

In the rumen the changes in microbial flora are also
needed to be investigated.

There have been a number studies showing the
growth promoting effects of probiotics in young beef
cattle, similar to the our case (Seymour et al., 1995,
Beharka et al., 1990; Ely et al., 1990; Hughes, 1988;
Fallon and Harte, 1987). In these studies, it was shown
that the probiotics may maintain a good balance of gut
microbiota, leading better absorption and assimilation
of nutrients in fast growing animals.

Table 7. Breed, age, initial weights, dry matter (DM) requirements and fattening period (days)

Concentrate, kg DM per day

Forage, kg DM per day 4.77
Molasses, kg DM per day 0.39
Vitamin+Mineral, kg DM per day  0.09
Eubiotic 2, g per head per day 0.000

Control Test
Age, month 12.0£2.0 11£3.0
Breed Simmental Cross Breed Simmental Cross Breed
N (number of cattle) 17 29
Initial weight, kg 375.65+54.0 387.97+£63.2
Period, day 30 30
DM intake, kg per day 11.64 12.24

6.03 (15%CP — 2600 kcal/’kg ME)

5.94 (14% CP —-2700 kcal/kg ME)
4.095

0.39

0.09

30

Table 8. Effect of Eubiotic mixture 2 on the fattening performance of Simmental Cross breeds

Final weight, kg 403.53+55.85

Averaged weight in fattening, kg 388.00+55.00

DM, Requirement, kg day! 11.64

DM intake, kg day! 11.28

Average daily gain, kg 1.06240.140a

Average feed conversion ratio 10.61

Control Test
N 17 29
Initial weight, kg 375.65+54.0 387.97+63.20
Day in fattening 30 30

428.69+68.43
408+65.75
12.24

10.555
1.360+0.120b
7.76

*< Different letters in the same column indicate significant (P<0.05) differences in the test parameter between the group means
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In this study, the results of blood chemistry (EC
98/58) showed that the cattle fed on the diet with eubiotic
mixture 2 had significantly lower levels of blood
creatinine and urea than the cattle fed on the diet with no
additive. In table 10, the results of field study (several

locations in Turkey) indicated that the eubiotic mixture
2 is very effective to prevent the diarrhea as early as
possible, compared to any commercial antibiotics used
for the treatment. These calves also grew faster than the
control calves receiving no supplement at all (Table11).

Table 9. Blood chemistry of beef cattle fed on the control and test groups

CREA UREA TBIL DBIL TP ALB
Control 1.99+0.39 70+9.68 0.37+0.10 0.49+0.60 8.80+0.30 3.63+0.22
Test 1.52+0.09 57.47+0.72 0.35+0.13 0.51+0.12 8.33+0.57 3.34+0.06
P 0.049 0.034 P>0.05 P>0.05 P>0.05 0.042

=< Different letters in the same column indicate significant (P<0.05) differences in the test parameter between the group means

Table 10. Prevention of severe diarrhea in calves and lambs by a daily treatment of Eubiotic Mixture 2

Eubiotic mixture 2

Antibiotic treatment

treatment
Number of farms 210 150
Number of calves/lambs 750/120 536/105

Averaged age of calves/lambs (days)
Days in diarrhea
Days of recovery

Visual appraisal (General health, skin and hair, vitality)

7.1£2.0/5.0+£0.7
3.1+£0.5/2.0+0.3
1.5+0.70a/0.5+0.5a

-/ ++H+

6.5+£2.7/4.8+0.6
4.0£1.2/3.0+0.5
5.5+2.3b/2.5+0.3b

++/+

*< Different letters in the same column indicate significant (P<0.05) differences in the test parameter between the group means

All these results clearly showed that the beef cattle,
young calves and newborn calves could be healthier and
grow faster with the diet containing eubiotic mixture
2 at commercial farm conditions. It seemed that the
use of eubiotic mixture 2 containing several types of
active agents (probiotics, enzymes, organic acids etc.,)
may induce remarkable growth promoting effects. This

result confirmed all the results obtained from previous
studies regarding the use of individually supplemented
probiotics, enzymes and organic acids in similar cases
(Ambriz-Vilchis et al., 2017; Yasar et al., 2016; Ayasan,
2016; Elala and Ragaa, 2015; Yasar and Desen 2014;
Fascina et al., 2012).

Table 11. Effects of Eubiotic Mixture 2 on the growth performance of calves

Control Test P
N (number of calves) 22 22
Initial weights, kg 84.5+1.55 81.2+2.10 0.234
Days in feeding test 7 7
Average daily weight gain per calve 0.585+0.21a 0.935+0.22b 0.045
Visual appraisal (General health, skin and hair, vitality) ++ +++

*< Different letters in the same column indicate significant (P<0.05) differences in the test parameter between the group means
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Silage additive

Table 12. Chemical composition of maize silage treated with or without an inoculant of Eubiotic Mixture 3 (percentage of DM, Dry matter)

i)n?lrlsnl:; Treatments DM loss% pH Lactic acid Acetic acid fclgiyric
0 Control 0 6.4+ 0.1 0.65+ 0.01 0.31+£0.11 0.0
Test 0 6.2+ 0.1 0.68+0.07 0.33£0.07 0.0
7 Control 0.56+0.01a 5.5+0.1a 0.90+ 0.08a 0.75+ 0.005a 0.0
Test 0.38+0.15b 5.1+0.1b 1.56+ 0.15b 0.55+0.07b 0.0
15 Control 2.56+0.21a 5.6+0.1a 1.23+0.17a 1.73+0.32a 0.0
Test 0.52+ 0.05b 4.4+ 0.1b 4.55+0.95b 0.64+ 0.04b 0.0
30 Control 3.1+£0.33a 5.0£0.1a 2.50+0.73a 1.68+ 0.25a 0.0
Test 0.70+ 0.5b 4.0+ 0.1b 5.18+ 1.15b 1.00+ 0.06b 0.0
50 Control 3.10+£0.75a 4.8+0.1a 3.81£0.05a 1.22+ 0.005a 0.0
Test 0.66+ 0.25b 3.9+0.1b 5.55+0.08b 0.96+ 0.04 0.0

“< Different letters in the same column indicate significant (P<0.05) differences in the test parameter between the group means

Eubiotic mixture 3 was used as silage additive. In
our in vitro ensiling experiment, the maize silage added
with an inoculant had significantly shorter maturation
during the ensiling process, compared to the maize
silage (Table 12). The loss of dry matter was significantly
lower with the use of silage additive, similarly the lower
pH values were observed. The levels of lactic acids in
the inoculated silage samples were significantly higher.
Our on-going research on the field with 10 000 tonnes
of maize and alfalfa silage prepared with addition of an
1 g eubiotic3 per ton in Isparta and Erzurum province
clearly indicated that the customers were very satisfied
with the use of eubiotic mixture 3 as silage additive
due to the fact that the silage was of good quality and
its aerobic stability in commercial conditions is longer
than they have ever observed. Our laboratory analysis
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