The influence of phytase on broiler productivity
and nutrient digestibility

The effect of the RONOZYME P enzyme preparation on broiler chic-
kens’ productivity, feed conversion ratio, tibia bone mineralisation, also
on nutrient digestion was studied, using variously processed rape cake.
The feeding experiment showed that a too significant phosphorus and
calcium reduction increased the feed conversion and slowed the growth
of chickens. However, the mentioned enzyme supplement improved feed
nutrient digestibility. During the feed nutrient digestibility experiment,
addition of non-shelled rape cake showed that the digestibilty of crude
proteins, total phosphorus and calcium improved by 3.0%, 2.8% and
3.0% (p > 0.05) respectively, and using shelled rape cake with the
mentioned enzyme supplement, in comparison to the control group, the
digestibility of crude protein, total phosphorus and total calcium im-
proved by 1.1%, 18.3% and 9.6% (p > 0.05), respectively. Phytase sup-
plement in feed, together with smaller amounts of phosphorus in non-
shelled rape cake, increased phosphorus levels in the tibia by 0.8%
(p > 0.05) and with shelled rape cake by 1.1%.
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INTRODUCTION phosphorus in phytic acid is indigestible by birds,
since their gastrointestinal tracts lack sufficient
amounts of endogenous enzyme, to catalyze phytate
reduction [4]. So phosphorus supplements are ne-
cessary (nonorganic or of animal origin) in feed to
suit the needs of the bird organism.

Besides, phytate creates a large number of inso-
luble salts with divalent and trivalent cations such
as calcium, magnesium, potassium, iron, manganese
or zinc. The interaction of protein/phytate and starch/
phytate obstructs the digestion of protein and car-
bohydrates [7, 14, 16]. Therefore, just like phospho-
rus, these valuable nutritive substances are also lost
to animal as excreted in the faeces. Phytic acid also
suppresses the activity of certain enzymes such as
o-amylase, trypsin, tyrosinase and pepsin, thereby

Phosphorus is one of the basic mineral elements in
all feed rations, having a greater influence on bio-
logical systems than any other element. It is a com-
ponent of bones, muscles, brain, nucleic acids, phosp-
hoproteids, various enzymes and organism liquids,
but it also improves the use of energy. Under phosp-
horus deficiency, feeding and reproduction diminis-
hes, as does weight gain, bones “soften”, and vario-
us metabolic disruptions occur [13]. For monogast-
ric animals, including birds, this life-giving nutrient
occurs in feed ingredients in a form that is almost
indigestible [14]. The major proportion of the phosp-
horus is stored in a special way: six phosphorus mo-
lecules are bound to phytic acid in a ring form.
This phytic acid ring is called phytate. According to

various literature, phytate phosphorus amounts in
cereal grains can be as high as 50-80%, in legumes
50-68%, in oil-producing plant seeds and their by-
products 51-76% [2, 5, 12, 14]. A large part of
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suppressing crude starch and crude protein diges-
tion [1, 11, 16].

The solution to avoid the negative influence of
phytate on the digestibility of phosphorus, other
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minerals and nitrogen is the enzyme phytase [6, 10,
14]. Tt is the enzyme known to release the ortho-
phosphate group from the phytate molecule. Im-
proving the availability of phytate, P would reduce
the necessity to include feed phosphates in the diet
and enable a reduction of the dietary P content,
without jeopardizing the bird’s health and producti-
vity. In turn, this would result in a lower P excre-
tion per unit of edible product (eggs, meat), and
reduce P-linked environmental pollution problems by
intensive livestock production [8, 15].

The aim of this investigation was to determine
the influence of the synthetic phytase preparation
RONOZYME P made from Peniophora lycii cultu-
re, its effect on broiler chickens productivity, feed
conversion ratio, bone mineralisation, crude protein
and other nutrient digestion in the bird organism.

MATERIALS AND METHODS

In order to analyse the influence of a synthetic phy-
tase preparation feed supplement on broiler chick-
ens growth and feed conversion ratio, an experiment
was conducted using 600 Hybro G breed broiler
chickens 1-35-day-old. The chicks were divided into
2 groups. Each group was subdivided
into 3 subgroups of 100 chickens, to-

Analogously, another experiment of feed nutrient
digestibility was performed. The composition of the
ration containing 20% of shelled rape cake is shown
in Table 2.

During the experiment of feed digestibility the
birds were fed limited amounts of feed (95% of
that consumed in the prep period), housed identi-
cally, individually, each having their own feeding
trough and waterer. During the investigation, indivi-
dual bird’s excrements were collected twice daily,
frozen and kept until chemical analysis was to be
performed.

The accumulation rate of phosphorus in the tibia
was determined according to the method where the
left tibiae were boiled for 5 min, then the surroun-
ding meat and cartilaginous caps were removed. This
very short heat treatment of the bones only denatu-
rated the protein of the surrounding meat. Then,
the proximal fibiatarsi were split in order to subject
to gross examination for tibial dyschondroplasia. Furt-
her these bones were dried in a forced-air oven for
16 h at 60°C and ashed for 16 h at 600°C, tibia ash-
percentage was defined as the ash weight/dry bone
weight ratio*100 [3].

talling 300 chickens per group. The |Table 1. Feed composition and nutritiousness, %
bqth groups were fed crumbled feed Control | Experimental
mixtures (with 20% non-shelled rape Components group group
cake) ad libitum. The feed mixture of
. . Wheat 14.00 14.00
the experimental group contained no
. e Corn 35.00 35.30
monocalcium phosphate .addltlve, Soya bean meal 48 19.00 19.00
though was supplemented with phyta- Rape cake 20.00 20.00
se preparation. The birds were main- | Fish meal 66 3.00 3.00
tained on deep litter and watered from | Sunflower oil 6.00 6.00
stationary waterers. The feed compo- | Monocalcium phosphate 0.80 -
sition is showed in Table 1. Limestone 1.00 1.30
During the feeding experiment, in- NeUCL L2t Losie
.. . . Methionine 0.10 0.10
dividual chicken body weight, feed con- .

. . c Premix 1.00 1.00
version ratio and mortality were ana- Enzyme preparation* _ 0.03
lysed. Calculated values, %:

The phytase supplement influence ME (MJ/kg) 12.63 12.67
on crude protein and other nutrient Crude protein 22.00 22.02
digestibility in the birds was tested Crude fat 10.46 10.47
using two feed nutrient digestibility ex- Crude fiber 7.46 7.48
periments Lysine 1.25 1.25

Th o ; d nutrient Methionine/Cystine 0.89 0.89

_ The experiment of Jeed nuirien Methionine 0.52 0.52
dzge'stzbzlzt).z was performed with 10 Threonine 0.91 091
broiler chickens fed non-shelled rape Tryptophane 0.27 0.27
cake. The experiment began with 21- Ca 0.83 0.80
day-old broiler chickens. The chickens P (total) 0.72 0.53
were divided into 2 groups of 5 birds Na 0.16 0.16
each, identically housed (individually) | i o
and fed. The feed ration was the same Enzyme preparation of phytase (Ronozyme P). Product activity is

: 2500 FYT/g.
as shown in Table 1.
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Table 2. Feed digestibility experiment using shelled rape cake, feed of broiler chickens by 3"0% apd inc-
ration composition and nutritiousness, % reased the feed conversion ratio.
Control | Experimental The metabolism experiment using
Components ORtrot | Experimenta non-shelled rape cake show (Table 4)
group group . .
that, in comparison to control group,
Wheat 14.40 14.40 in the experimental group the digesti-
Cloii oLl 200 bility of crude fat and crude fiber was
Soya bean meal 46 20.00 20.00 .
R lower (3.8% and 3.4%, respectively),
ape cake 20.00 20.00 .
Fish meal 70 3.00 3.00 apd that of crude protein, Fotal cal-
Sunflower oil 4.50 4.50 cium and total phosphorus increased
Monocalcium phosphate 0.80 - by 3.0%, 2.8% and 3.0%, respectively
Limestone 1.00 1.30 (p > 0.05).
NaCl 0.30 0.30 During this investigation, phospho-
Lysine 0.30 0.30 rus mineralisation in the tibia was also
Methionine 025 b2 analysed. It was determined that the
Premix 1.00 1.00 .
- ~ phosphorus content (%) in the cont-
Enzyme preparation 0.03 .
Calculated values, %: ME (MJ/kg) 12.84 12.90 rol group (t"bla) was 39.3 + 1.3 and
Crude protein 2219 2223 in the experimental group 40.1 * 1.8
Crude fat 7.46 7.48 (p > 0.05).
Crude fiber 4.76 4.00 The results of experiment of nu-
Lysine . L.19 119 trient digestibility (Table 5) show that
Methionine/Cystine 0.87 0.87 phytase enzyme preparation in feeds
Methionine Uy by containing 20% of shelled rape cake
Threonine 0.68 0.68 d dditional phosph .
T 0.20 020 and no additional phosphorus, organic
Ca 0.86 0.84 matter, crude fat and crude fiber has
P (total) 0.73 0.54 a lower digestibility — 1.0%, 3.3%
Na 0.16 0.16 and 0.1%, respectively. Crude protein,
total calcium and total phosphorus di-
*Enzyme preparation of phytase (Ronozyme P). Product activity is 2500 gestibility was higher — 1.1%, 18.3%
FYT/g. . e . . ed and 9.6%, respectively (p > 0.05).
Fgotnote. the .met ionine, lysine and enzyme preparation was mixe: Accumulation of phosphorus in the
with the premix. . .
tibia was also analyzed, showing that

The analyzed parameters were calculated to ave-
rages. The data were processed according to Tukeys
Honest Significant Difference test.

RESULTS

The experiment of feed nutrient digestibility (using
non-shelled rape cake) data (Table 3) showed that
the phytase supplement efficacy was not remarkable.
The weight of 21-35-day-old broilers was by 3.0%
less as compared to the control group. Feed con-
version ratio using the phytase supplement was by
3-4% larger than in the control group. According
to the literature [9], by using the phytase enzyme
preparation at a dose of 300 g/t of feed, it is pos-
sible to reduce the amount of the total phosphorus
to 2970 g/t of feed or to 891 g of digestible phos-
phorus. In this case, according to the recommenda-
tions, the addition of phytase could reduce the
amount of total phosphorus to 0.69%, but it was
reduced to 0.53%. So, the balance between phos-
phorus and calcium was disturbed. Therefore poor
maintenance of the phosphorus reduced the weight

Table 3. Results of feeding experiment

Group Control group | Experimental group
Chick age, days Weight (g/broiler)
1 415+ 04 415 = 04
71 647* £ 5 625 = 4
100 97
35 1640* = 12 1592* + 13
100 97

Feed conversion ratio
(kg feed/kg weight gain)

1.62 = 0.04 1.68 + 0.04
1-21 100 104
1.78 = 0.00 1.83 = 0.10
21-35
100 103
1.71 = 0.00 1.77 = 0.00
1-3
2 100 103
Mortality, %
1-21 1 2
21-35 1 2
1-35 2 4

* Data differences probability (Turkey test, p < 0.05).
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Table 4. Results of metabolism experiment using non-
shelled rape cake

Digestibility, % | Control group | Experimental group

Organic matter 80.5 = 0.0 80.5 = 0.0
Crude protein 821 = 1.5 85.1 £ 0.6
Crude fat 89.1 = 1.0 853 = 2.0
Crude fiber 17.8 = 3.7 144 = 19
Ca 339 £ 19 36.7 = 4.0
P 452 = 2.0 482 + 2.7

Table 5. Results of metabolism experiment using shelled
rape cake

Digestibility, % | Control group | Experimental group

Organic matter 755 £ 1.0 745 = 1.0
Crude protein 83.0 = 2.0 84.1 = 1.0
Crude fat 883 = 1.0 882 = 2.0
Crude fiber 174 = 4.0 14.1+ 3.0
Ca 321 = 36 504 = 9.7
P 383 + 54 479 = 5.8

control group was 40.4 = 2.6%, in the experimental
group 415 = 23% (p > > 0.05).

CONCLUSIONS

1. The use of feed mixtures containing 20% of rape
cake ensure the growing parameters of birds and
correspond to growth recommendations of broiler
chickens of the strain Hybro G.

2. The feeding experiment using non-shelled rape
cake without monocalcium phosphate additive,
though supplemented with phytase preparation sho-
wed a 3.0% decrease in body weight when compa-
red to the control group (p < 0.05), and the feed
conversion ratio was by 3.0% better than in the con-
trol group (p > 0.05). A too significant decrease of
a phosphorus and calcium increased the feed con-
version ratio and hampered the growth of chickens.
Therefore, when using phytase preparations in feed,
monocalcium phospate should be added to avoid ne-
gative effects on chickens productivity.

3. The enzyme preparation supplement had no
influence on mortality.

4. The above-mentioned enzyme preparation im-
proved the digestibility of crude protein by 3.0%,
total calcium 2.8% and total phosphorus by 3.0% (p
> (.05) in feed containing non-shelled rape cake.

The feed nutrient digestibility investigation with
shelled rape cake showed that the enzyme addition
improved the digestibility of crude protein, total cal-
cium and total phosphorus in comparison with the
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control group by 1.1%, 18.3% and 9.6%, respective-
ly (p > 0.05).

5. Phytase supplement in feed with a decreased
level of phosphorus in the ration that includes 20%
non-shelled rape cake component increases accumu-
lation of phosphorus in the tibia bone by 0.8% (p
> 0.05) and in the experiment using shelled rape
cake by 1.1% (p > 0.05).
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FITAZES ITAKA VISCIUKU BROILERIU
PRODUKTYVUMUI BEI LESALU MAISTO
MEDZIAGU VIRSKINIMUI

Santrauka

Tirta fitazés fermentinio preparato Ronozyme P jtaka vis-
Ciuky broileriy produktyvumui, lesaly sanaudoms, kauly
tibia mineralizacijai, taip pat lesaly su skirtingai apdoro-
tomis rapso iSspaudomis maisto medziagy virSkinamumui.
Lesinimo bandymo tyrimai parodé, kad dél nepakankamo
fitazés bei mazesniy fosforo ir kalcio kiekiy apie 3,0%
padidéjo lesaly sanaudos 1 kg priesvorio gauti ir sulétéjo
viS¢iuky augimas. Taciau dél minéto fermentinio prepara-
to priedo pageréjo lesaly maisto medziagy virSkinamu-
mas. Lesaly su nelukStenty rapso sekly iSspaudomis maisto
medziagy virSkinamumo bandymo metu baltymy, bendry-
ju kalcio ir fosforo virskinamumas buvo geresnis atitinka-
mai 3,0, 2,8 ir 3,0% (p > 0,05), o bandyme su lukstenty
rapso sekly iSspaudomis dél naudoto fermentinio prepa-
rato priedo pageréjo baltymy, bendryjuy kalcio ir fosforo
virskinamumas, palyginti su kontroline grupe, atitinkamai
1,1, 18,3 bei 9,6% (p > 0,05). Dél fitazés priedo lesaluo-
se su mazesniu fosforo kiekiu bandyme su neluksStenty
rapso sékly iSspaudomis fosforo susikaupimas pauksciy
Slaunikaulyje (#ibia) padidéjo 0,8% (p > 0,05), o bandy-
me su lukStenty rapso se¢kly iSspaudomis — 1,1%. Pauks-
¢y iSsaugojimui fermentiniy preparaty priedas jokios jta-
kos neturgjo.

Raktazodziai: fitazés fermentinis preparatas, nuluks-
tentos ir nelukstentos rapso sékly iSspaudos, visciukai broi-
leriai, produktyvumas

Buabma Illammre, Acra PaneBmurore-Crymneene,
Maproc Kanouroe, Pomac I'pykayckac,
Burayrac TeBsinc, Bukrtopac KebenoBuuroc

BIUSHUE ®UTA3blI HA ITPOAYKTUBHOCTH
LBITJIAT-BPOMUJIEPOB U TEPEBAPUMOCTH
IIUTATE/IBHBIX BEHIECTB KOPMA

Pesmowme

B ombiTax OBUTO HCCIIEIOBAHO BUsHUE (HEPMEHTHOTO Tpe-
napata Ronozyme P Ha npoayKTHBHOCTB, 3aTpaThl KOpMa
U MUHEpalu3alMio Kocteid tibia, a Taxke Ha mepeBapu-
MOCTb IMUTATEIbHBIX BELIECTB KOPMa — PAICOBOIO JKMbIXa
pa3u4HOi cTerneHu 00pabOTKHU.

Pe3ynbTaThl KOPMIIEHHS TIOKA3aJIH, YTO NPU HETOCTATKE
(uTa3pl U MOHIKEHHOM CONEpKaHUU Kanblius u (ochopa
B KOpMax 3aTpaThl KOpMa Ha 1 Kr MpHpOCTa )KUBOW MacChl
YBETTMUIMIINCH MpruMepHO Ha 3,0%, a MHTEHCHBHOCTH POCTa
LBIUIAT cHU3WIach. OMHAKO H00aBIeHUE yKa3aHHOTO dep-
MEHTHOTO Tpernapara yJaydIliio MepeBapuMOCTh MMUTATEThb-
HBIX BEIIECTB KOpMA.

PesynpraTel 6amaHcoBOTrO OMmbITAa MOKa3ajld, YTO MpHU
HCIOJIB30BAHNH KMBIXa U3 HENYIEHBIX CEMSH parica mepe-
BapUMOCTh Oelnika, oOImIero kampius u ¢gochopa ymydmm-
nack cootBercTBeHHO Ha 3,0, 2,8 u 3,0% (p > 0,05) mo
CPaBHEHUIO C KOHTPOJBHOW TPYIIION; TPH UCHOJIb30BAHUN
JKMBIXa W3 JIYIIEHBIX CEMSH parica qoOaBiieHHEe (pepMeHTa
CcrtocoOCTBOBAJIO IOBBILNIEHUIO IE€PEBAPUMOCTH Oefka,
obmero kanpnus u pocdopa coorBercTBeHHO Ha 1,1, 18,3
u 9,6% (p > 0,05). [JobGaBmeHnue ¢uTazsl B KOPM C
TTOHIKEHHBIM cofiepxkanueM ¢Gocdopa MpH UCTIOIb30BAaHUU
paICoOBOTO XMbIXa U3 HENYIIEHBIX CEMSH MOBBICHUIIO CTe-
MeHb MHUHepaju3anuud B kKocTsax tibia ma 0,8% (p > 0,05),
a TIPU UCIIOJIb30BAHUHM DPATICOBOTO JKMBIXa U3 JIYIIEHBIX
ceMsH — Ha 1,1%. JloGaBnenune ¢epMEHTHOrO Ipernapara
Ronozyme P He oka3pIBalio HUKAKOTO BIMSHHS HAa COXpaH-
HOCTBH MTHII.

KioueBbie ciioBa: nobaBiieHNe (GEepMEHTHOTO Iperia-
paTta, parcoBBIi XMBIX U3 JIYIIEHBIX W HETYIIEHBIX CEMSH,
LBIUIATA-OpONyIephl, MPOAYKTUBHOCTh
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