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Summary. The potential of organic acids in feed preservation, protecting feed from microbial and fungal
destruction, but also directly in the animal nutrition is already known for decades and was proven in uncounted
laboratory and field trials. However, the knowledge of effects from synergistically acting organic acid blends of high
biological value together with organic or inorganic physiologically active carriers to the animal is relatively new. A trial
with broiler chicken over a period of 35 days was carried out with an organic acid blend on an inorganic carrier
(3 kg inclusion rate per ton of feed) against a control without an acidifier. Results proved significantly (p < 0.05) the
growth enhancing action of the acidifier. From this results it can be concluded that acidifiers containing well balanced
acid combination can increase the growth of broiler chicken under controlled conditions without the use of anti-biotic
growth promoters.
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RUGSTIKLIAI — MODERNI ALTERNATYVA PASARINIAMS ANTIBIOTIKAMS
AUGINANT BROILERIUS

Santrauka. Organiniy rigs¢iy panaudojimo galimybés konservuojant lesalus, apsaugant juos nuo mikrobiologinio
uzterStumo ir naudojant tiesiogiai gyviiny mityboje, zinomos jau deSimtmetj. Taciau zinios apie aukstos biologinés
vertés organiniy rtgsciy misiniy poveiki kartu su organiniais ir neorganiniais fiziologiskai veikianciais uzpildais
gyviinams yra pakankamai naujos.

Lesinimo bandymas pradétas su 240 vienadieniy broileriy, suskirstyty i dvi grupes — kontroling ir tiriamaja.
Bandymo trukmé — 35 dienos. Pauksciai lesinti iki soties (ad /libitum). 1 tiriamosios grupés lesalus buvo imaisytas
rugstiklis (0,3%). Lesalai paruosti be pasariniy antibiotiky. Bandymo pabaigoje tiriamosios grupés, i kurios lesalus buvo
imaiSytas rugstiklis, broileriai svéré 5,8% daugiau (p<0,05) palyginti su kontroline grupe. Vidutinis broileriy masés
priesvoris tiriamojoje grupéje bandymo pabaigoje buvo taip pat didesnis. Lesaly sanaudos per visa broileriy auginimo
laikotarpi, lesaly sanaudos lkg priesvorio gauti, broileriy iSsaugojimas abiejose grupése buvo panasus ir nenustatyta
jokiy statistiskai patikimy skirtumy, taciau Europos efektyvumo faktorius (EEF) tiriamojoje grupéje buvo didesnis
palyginti su kontroline grupe (indeksas: kontrolinés gr. —291,7, o tiriamosios gr. — 310,5).

Apibendrinant bandymo rezultatus galima teigti, kad gerai subalansuotas riigstikis lesaluose gali statistiSkai
pagreitinti vi§¢iuky broileriy augima.

RaktaZodZiai: rugstikliai, organiniy rtig$¢iy misinys, vi§¢iukai broileriai, augimo intensyvumas.

Introduction. Both, the feed industry and the food noticed for instance for formic acid (Vogt et al., 1981)
production sector still suffer from huge losses due to the and fumaric acid (Kirchgessner et al., 1991). However,
contamination of feed with pathogenic bacteria and their  the knowledge of effects from synergistically acting
related impacts in the animal, such as lower weight gains  organic acid blends of high biological value together with
or even increased mortality. The proposed ban on the use  organic or inorganic physiologically active carriers to the
of antibiotics in livestock in the EU furthermore puts animal is relatively new. Therefore, a test trial with this
pressure on both agricultural sectors, but is also a new product under controlled conditions was set up.
challenge to innovative animal nutrition as we understand Materials and methods. A trial was set up at
it. There is the possibility to gain back and secure the trust ~ Trakya University, Turkey. 240 pieces one-day-old (Ross)
of the people in the safety of agricultural products. chicken were used. Each of the two applications has been
Nowadays, other alternative feed additives are being repeated 12 times and 10 chicken were put in one
adopted in order to fill the gap from the antibiotics. Under  replicate and the sections were completely randomly
this point of view, acidifiers can be part of the feeding selected. The trial was finished after 35 days.
concept to replace anti-biotic growth promoters An acidifier (combination of formic and propionic
(Liickstadt, 2003). acid based on an inorganic phyllo-silicate carrier) was

The potential of single organic acids in feed added with a dosage rate of 3 kg per ton feed. The trial
preservation, protecting feed from microbial and fungal feed was formulated accordingly and was prepared in the
destruction, but also directly in the animal nutrition due to ~ feed unit of the Department of Animal Science at the
its effect on stomach pH and gutflora is already known for  university (Table 1). The feed was applied as starter
decades and was proven in uncounted laboratory and field (0 - 14 days), grower (15 - 28 days) and finisher feed (29 -
trials (Eidelsburger et al, 1992; Eidelsburger and 35 days).

Kirchgessner, 1994; Freitag et al., 1999). An increase in The trial feed were given to the chicks ad libitum
broiler performance due to the use of single acids were  and their need for water was supplied through nipel type
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vessels. The trial hatcheries were illuminated for 23
hours and they were dark for 1 hour a day. The data
derived from the trial were subject to variance analysis
and the efficacy of the acidifier was defined according to
the control group.

The minimum and maximum inner temperatures
were recorded daily. The heat was normal until the end of

Table 1. Basal Diet for Broiler (for both treatments)

the experiment.

In this broiler trial, the following parameters were
obtained: weekly feed intake, weekly live weight, average
weekly weight gains, weekly FCR and weekly mortality
ratio as well as the European Broiler Index (Average
Daily Weight Gain (g) x Survival (%) / 10 x FCR).
Results are given as mean + SD.

Ingredients Starter (0-14 days) Grower (15-28 days) Finisher (29-35 days)
Corn 543.8 545.7 582.7
FullFat Soybean 100.0 150 200
Soybean meal(48% CP) 265.8 217.8 147.6
Fish meal (70% CP) 30.0 10 -
Soybean oil 20.4 38.6 32.6
Dicalciumphosphat 17.8 17.1 17.2
Limestone 11.7 10.7 10.0
Salt (NaCl) 3.0 3.5 3.8
Vitamins premix 2.5 2.5 2.5
Minerals premix 0.5 0.5 0.5
DL-Methionine 1.9 2.0 2.0
L-Lysine HCI 2.6 1.6 1.1
Total 1000.1 kg 1000 kg 998.4 kg

ME, Kcal/kg 3010 3175 3225
Crude Protein, % 23 21 19
Ca % 1.00 0.90 0.85
Avia. Phosphor., % 0.50 0.45 0.43
Na, % 0.16 0.16 0.17
Arginine, % 1.55 1.42 1.28
Lysine, % 1.50 1.28 1.10
Methionine, % 0.58 0.55 0.51
Met+Cys, % 0.94 0.90 0.84
Threonine, % 0.90 0.82 0.74
Tryptophane, % 0.27 0.25 0.22

Results. The effect of the acidifier on weight
performance in broiler chicken is displayed in Table 2.

The acidifier affected the body weight of the chicken
from week 1 until the termination of the experiment.

Table 2. Performance Data for Broiler Live weight in g

n Control Acidifier kg /t)" p-level
1. week 120 142+7.05 147+4.22 0.01
2. week 120 368+21.77 375+11.32 0.01
3. week 120 731+46.47 773£27.15 0.01
4. week 120 1194+82.27 1263+62.08 0.05
5. week 120 1662+115.24 1759497.67 0.06

"used acidifier: Biotronic” SE forte (acid blend of formic and propionic acid on inorganic phyllo-silicate carrier)

Table 3. Average Daily Weight Gain (ADWG) in broiler ( g)

n Control Acidifier p-level
1. week 120 14+1.01 150.60 n.s.
2. week 120 26+2.84 26%1.86 n.s.
3. week 120 52+4.84 57+2.62 0.01
4. week 120 66+11.66 70+6.78 n.s.
5. week 120 6716.08 71+5.79 n.s.

"n.s.: not significant

The same effect was observed in weight gain
(Table 3). However, this time only at week 3 a
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significantly higher daily growth in the acidifier treated

group was observed.
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Comparing the feed intakes (Table 4), it can be
observed that the group taking the acidifier had consumed
more feed than the control group throughout the whole
experimental duration. However, in week 5 feed intake

Table 4. Average Daily Feed Intake (g)

was already below recommended levels, probably
because of increasing temperatures in the farm house.
FCR data show that there was not significant
difference between the applications (Table 5). The data
had been derived very similar to each other until week 5.

n Control Acidifier p-level
1. week 120 12+0.52 19+0.52 0.01
2. week 120 42+1.64 43£1.25 0.01
3. week 120 76+5.38 8143.63 0.05
4. week 120 107+7.15 11446.81 n.s.
5. week 120 1214£10.69 126+12.46 n.s.

Table 5. Weekly Feed Conversion Ratio (FCR)

n Control Acidifier p-level
1. week 120 0.857£0.04 0.882+0.04 n.s.
2. week 120 1.125+0.04 1.148+0.03 n.s.
3. week 120 1.298+0.08 1.291£0.02 n.s.
4. week 120 1.424+0.06 1.426+0.05 n.s.
5. week 120 1.53140.05 1.524+0.06 n.s.

Mortality ratio also shows that there are not
significant difference between the applications and it was
only observed during the first week. The observed
mortality during this period; one chicks from the control
group and two chicken from the acidifier treatment.

The European Broiler Index (EBI) was increased in
the acidifier treatment (310.5) compared to the negative
control (291.7).

Discussion and conclusion. The inclusion of single
organic acids in broiler often showed a growth
performance increase in the chicken (Vogt et al., 1981;
Skinner et al. 1991). For formic acid it was concluded,
that only inclusion rates of lower than 0.5% can increases
the animal performance (Eidelsburger and Kirchgessner,
1994). Dosage rates of commercially produced acidifier
usually recommend rates between 0.2% and 1.0%.
However, new research on organic acid blends based on
inorganic carriers is still missing. But results from
commercially managed poultry farms with this type of
acidifier are promising. Therefore, an approach of this
study was to test such kind of acidifier under controlled
conditions.

The mode of action of acidifier in poultry will be
mainly due to its anti microbial action and not like in pig
farming on the reduction of the stomach-pH. It is
therefore of high importance to balance the acidifier
according to this approach. The effect on gram-negative
bacteria is increased if the organic acid is not dissociated.
Because of this mode of action acidifier need to contain
organic acids which are undissociated at different pH-
values, so that the anti microbial action is prolonged over
a wider pH range.

In this trial increased animal performance could be
monitored. Especially the final body weight of the treated
broiler chicken was significantly increased. But also the
other performance data showed better results. Average
daily weight gain was higher in the acidifier group, partly

93

significantly and the FCR was slightly reduced, even if
this reduction was not significantly.

It can be finally concluded, that the addition of the
balanced acidifier product Biotronic™ SE forte, containing
an organic acid blend of formic acid and propionic acid
based on an inorganic carrier, increases in the absence of
anti-biotic growth promoters the performance of broiler
chicken. However more studies shall be done to verify the
achieved results from the university trial.
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