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ABSTRACT

New Zealand White rabbits were used to study tHaence of exogenous phytase enzyme additions
at the expense of supplemental inorganic phytatgrowth performance. A total of 300 rabbits aged
35 d were weaned and with respect to body weidfittexe housed individually or in pairs up to 77 d
of age. Within each housing system, rabbits wesigaed randomly to three dietary groups in a
balanced manner according to body weight at weamngasal diet with 0.24% added inorganic
monocalcium phosphate (MCP) was used in the cogtalp (C). This feed was supplemented with
1000 FTU/kg ofAspergillus nigephytase (Natuphos®5000) at the expense of MCPwhatreduced

by 50% of the control level (i.e. from 0.24 to ®4Qin the Phytase group (P) or not used (0% MCP)
in the Phytase-MCP group (P-MCP). Total phosphamostents of the diets were 0.58, 0.45 and
0.35%, respectively. The 35-77 d feed intake wa 138 and 131 g/d in the C, P and P-MCP groups,
respectively (P=0.112). Feed conversion was nefctgtl (3.30, 3.32, 3.277B.592). Differences in
35-77 d weight gain (40.3, 40.2, 39.6 g/d; P=0.586)1 77-d body weight (2706, 2699, 2677 g;
P=0.651) were not significant. Health risk was cample during the fattening period (30, 26, 28%;
P>0.05). Supposing lower faecal phosphorus exergtidth Phytase or Phytase-MCP feeds than with
the control diet (under evaluation), both enzymppéemented diets can be promising since using
them resulted in production similar to that of centional rabbit feed.
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INTRODUCTION

Rabbit manure has been a precious by-product m@ntly it is considered as an environmental
polluter, at least in Europe, due to its nitroged @hosphorus content (Maertens, 1999; Maenrns
al., 2005). The solution can be the reduction of sugmd/or the N and P content of rabbit faeces.
Dietary N and P are not totally utilized in the balbut that can be improved via nutritional stopgs.

A major part of the phosphorus in cereals and seestored as phytate (Poulseinal, 2007) that can
interact with proteins and starch as well as bigdatemental P and minerals, thereby reducing
digestibility of these nutrients (Huargs al, 2006; McClunget al, 2006; Kimet al, 2007). The
enzyme phytase that is present to some extentrgalsebut may partly be inactivated during feed
processing (Simon and Igbasan, 2002; Boyce andnNaB06), catalyses the hydrolysis of phytate
rendering P available for absorption (Poulseal, 2007). Ruminants effectively utilize phytate lred

to rumen bacterial fermentation whilst it is difflc to digest for poultry and particularly for pigs
Rabbits are between ruminants and pigs (Gutiéeteal., 2000; Falcdo-e-Cunhet al, 2007) since
phytase has been measured in the small intestinep& and Gowing, 1983) and, thanks to gut
bacteria, phytic acid is hydrolysed efficiently timle caecum but the absorbtion of soluble inorganic
phosphates is incomplete (Marouretkal, 2003). It is well known that phytase additionpig diets
improves P digestibility, and thus reduces faecaix&retion (Gundeét al, 2004; Nitrayoveet al,
2006; Guggenbuhdt al, 2007). Growth was not affected at minimum levaflsecommended dietary

P (Lebaset al, 1998; Ritskes-Hoitingaet al, 2004) but supplemental inorganic phosphates are
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generally used in rabbit diets. This is costlyektess it can affect the bioavailability of othenenals

and unutilized P in rabbit faeces increases theiate load of the environment. In rabbits, theee a
few studies about the performance and digestibiéigponses to dietary phytase addition compared to
other livestock (Ayer®t al, 1996; Gutiérrezt al, 2000; El-Adawy, 2004; Guo-Xiaet al, 2004;
Ritskes-Hoitingeet al., 2004).

This study compared the growth performance of tableid diets supplemented with phytase at the

expense of inorganic phosphate. Analyses of fdecaintent are in process and not presented here.
MATERIALS AND METHODS

Dietary groups and animals

A basal diet with 0.24% added inorganic monocalcpimosphate (MCP) was used for the control

group (Table 1). This feed was supplemented with01BTU/kg Aspergillus nigerphytase at the

expense of MCP that was reduced by 50% of corgxall(i.e. from 0.24 to 0.10%) in Phytase group

(P) or not used in Phytase-MCP group (P-MCP).

Table 1 Ingredients, chemical composition and nutritieéue of diets

Control (C) P P-MCP
Monocalcium phosphate (MCP) (%) 0.24 0.10 -
Phytas& (FTU/kg) - 1000 1000
Ingredients (%):
Alfalfa meal 34.0 34.0 34.0
Dried sugar beet pulp 125 125 125
Wheat grain 10.0 10.0 10.0
Full fat soybean meal 10.0 10.0 10.0
Extr. sunflower meal 8.0 8.0 8.0
Dried apple pulp 8.0 8.0 8.0
FaserMix (NaOH-treated wheat straw pellet) 6.0 6.0 6.0
Whole corn meal 5.0 5.0 5.0
Wheat bran 15 15 15
KNP-843 premik 4.0 4.0 4.0
Chemical composition:
Dry matter (%) 90.08 90.06 90.05
Digestible energy (MJ/kg dry matter) 10.10 10.10 .100
Crude protein (%) 16.79 16.86 16.90
Ether extract (%) 3.94 3.94 3.94
Crude fibre (%) 16.85 16.85 16.85
NDF (%) 33.99 33.99 33.99
ADF (%) 22.52 22.52 22.52
ADL (lignin) (%) 4.24 4.24 4.24
Calcium (%) 1.22 1.00 0.90
Total phosphorus (%) 0.58 0.45 0.35
Ash (%) 8.36 7.46 6.96
Lysine (%) 0.82 0.83 0.83
Methionine (%) 0.34 0.34 0.34
Met+Cis (%) 0.58 0.58 0.59
Threonine (%) 0.68 0.69 0.69
Vitamin A (NE/kg) 10000 10000 10000
Vitamin D3 (NE/kg) 1000 1000 1000
Vitamin E (mg/kg) 60 60 60

INatuphos®5000 (BASF Aktiengesellschaft, Germanyhgtase (EC 3.1.3.8) produced Agpergillus niger
2Supplemental medication: 50 mg/kg robenidine

A growth trial was carried out at Alsétold rabbérin in a climatized building (16L:8D, 18-23°C)
from July to August 2007. New Zealand White rabbigeed 35 days were weighed, ear-tagged and
weaned and assigned to one of the three dietanypgraccording to body weight and litter. One-
hundred-fifty rabbits were housed singly (50 raffgitoup) and 150 in pairs (50 rabbits/group) in all
wire cages (40x30x30 cm, i.e. 1200 and 608 iridividual area) up to 77 d of age. Rabbits reegiv
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ad libitum antibiotic-free but anticoccidial diets up to 6®fdage and medication free diets thereafter.
Feed consumption was only estimated for pair hguiistal intake of group/alive animals).

Other rabbits that were fed the same experimemtd dfom 35 d of age were transferred to Gadoll
for a digestibility trial. The trial consisted of &xday adaptation followed by a 4-day digestibility
period using 56-day-old rabbits weighing 2017+2@rgl kept individually in metabolic cages (4
rabbits/group). Apparent digestibility coefficien$ nutrients and total phosphorus were calculated
according to the Hungarian National Standard Met{tlSZ ISO 6496, 5984, 6830-6/7 and 6491).

Statistical Analysis

The effects of three dietary treatments (ControlPRMMCP) and two housing systems (one or two
rabbits/cage) on growth parameters were assesstaobyay ANOVA with interaction (not detailed
here). Contrasts were analysed by Studestgst. Morbidity, mortality and health risk (morbidplus
mortality) rates were subjected to Chi-square te#ts Yates correction. All analyses were performed
with Statgraphics 6.0 (1992) statistical software.

RESULTS AND DISCUSSION

The reduction of supplemental inorganic phosphétalibit feed to half level (from 0.24 to 0.10%) or
its omission combined witAspergillus nigephytase enzyme additions (1000 FTU/kg Natuphas) di
not significantly affect body weights of rabbitsngpared to animals fed a control diet with 0.24%
added MCP and without phytase inclusion duringfaltiening period (Table 2).

Table 2 Effect of dietary inorganic phosphorus (MCP) refibn and phytase enzyme (Natuphos)
supplementation on production traits

day Group Housing (rabbits/cage) MSE
Control P P-MCP Prob. One Two Prob.
n=100 n=100 n=100 n=150 n=150
Body weight (g) 35 1009 1009 1009 0.999 1009 1010 88M. 4
49 1584 1619 1606 0.328 1642 1564 0.001 10
63 2178 2200 2159 0.382 2225 2134 0.001 12
77 2706 2699 2677 0.651 2735 2652 0.002 13
Weight gain (g/d) 35-49 41.0 433 42.3 0.301 447 39.7  0.001 0.6
49-63 42.3 41.4 40.1 0.332 42.0 40.6 0.243 0.6
63-77 379 35.7 36.8 0.258 36.6 37.0 0.686 0.5
35-77 40.3 40.2 39.6 0.556 41.¢ 39.7 0.001 0.3
Feed intake (g/d) 35-49 108 111 103 0.118 107 109 - 2
49-63 138 141 134 0.181 137 141 - 2
63-77 161 163 157 0.517 161 178 - 2
35-77 136 138 131 0.112 135 143 - 1
Feed conversion 35-49 2.50 2.39 2.43 0.344 2.44 - - 0.03
49-63 3.36 3.45 3.27 0.491 3.36 - - 0.06
63-77 4.50 4.68 4.44 0.515 4.54 - - 0.09
35-77 3.30 3.32 3.27 0.592 3.30 - - 0.02
Morbidity (%) 35-77 11.0 6.00 6.00 >0.05 8.00 7.33 >0.05 -
Mortality (%) 35-77 19.0 20.0 22.0 >0.05 20.0 20.7 >0.05 -
Health risk (%) 35-77 30.0 26.0 28.0 >0.05 28.0 028. >0.05 -

Values in the same row with unlike superscriptéedif

Feed intake was lower in the P-MCP group than énather two groups but the differences were not
significant (Table 2).

The slightly better 35-77 d feed conversion foumthie P-MCP group coincides with data obtained in

the metabolic trial since nutrient digestibilitiseemed to improve in this group (Table 3). Phytase
supplementation in low phosphorus diets slightlpriaved (P=0.06) the digestibility of N-free extract
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(carbohydrate) and the digestible energy conten0.(F42). These findings agree with other reports
(Ayerset al, 1996; Gutiérreet al, 2000; Veunet al, 2006; Sands and Kay, 2007).

Despite lowering the phosphorus contents in P aMCIP diets, no significant decline was detected
for 35-77 d gain, for 77 d body weight or for hiaiisk (Table 2). Similarly, growth was unaffecied
response to added phytase in other works (Ageis., 1996; Guo-Xiaret al, 2004) but it reduced
total phosphorus excretion (Guo-Xiat al, 2004). Supplemental 500 and 1000 FTU/kg phytase
(Natupho$2500) in diets differing in protein sources redutiesl 7-14 wk feed intake by 2.4 and 1.7%
but increased the body weight gain by 5.5 and 7aéétrding to EI-Adawy (2004).

Rabbits housed in pairs gained 4.6% less betweer7 3% of age and had 3.0% lower 77 d body
weight than those caged singlyhe reason could be the less time spent for fgedimd more for
moving with group vs. individual housing (Podbeiset al, 1991). Health risk was not affected by
housing (P>0.05).

Table 3 Mean apparent faecal digestibilities (%) of rents (n=12)

Control P P-MCP Prob. M.S.E
Dry matter 56.5 57.6 60.7 0.274 1.03
Digestible energy 50.9 53.1 55.8 0.297 1.21
Crude protein 75.4 74.8 75.3 0.938 0.72
Ether extract 77.6 815 85.6 0.247 1.80
Crude fibre 45.4 46.1 40.8 0.376 1.58
N-free extract 60.6 65.2 68.7 0.060 1.19
Total phosphorus 87.5 88.8 89.0 0.470 0.51
Digestible energy (MJ/kg) 8.50 9.04 9.60 0.142 0.20

CONCLUSIONS

Assuming lower faecal phosphorus excretion with t&by or Phytase-MCP feeds than with the
control diet (under evaluation), both enzyme supgeleted diets are promising since using them
resulted in similar production (growth and heattktiss) to that of traditional rabbit feed.
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