Italian Journal of Animal Science

ISSN: (Print) 1828-051X (Online) Journal homepage: http://www.tandfonline.com/loi/tjas20

Taylor & Francis

Taylor & Francis Group

Digestible fibre to starch ratio and protein level in
diets for growing rabbits

Angela Trocino, Duilio Majolini, Michail Fragkiadakis, Marco Tazzoli & Xiccato
Xiccato

To cite this article: Angela Trocino, Duilio Majolini, Michail Fragkiadakis, Marco Tazzoli & Xiccato
Xiccato (2009) Digestible fibre to starch ratio and protein level in diets for growing rabbits, Italian
Journal of Animal Science, 8:sup2, 805-807, DOI: 10.4081/ijas.2009.s2.805

To link to this article: https://doi.org/10.4081/ijas.2009.s2.805

a Copyright 2009 Taylor & Francis Group LLC

ﬁ Published online: 07 Mar 2016.

N\
[:J/ Submit your article to this journal &

||I| Article views: 24

A
& View related articles &'

Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalinformation?journalCode=tjas20


http://www.tandfonline.com/action/journalInformation?journalCode=tjas20
http://www.tandfonline.com/loi/tjas20
http://www.tandfonline.com/action/showCitFormats?doi=10.4081/ijas.2009.s2.805
https://doi.org/10.4081/ijas.2009.s2.805
http://www.tandfonline.com/action/authorSubmission?journalCode=tjas20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=tjas20&show=instructions
http://www.tandfonline.com/doi/mlt/10.4081/ijas.2009.s2.805
http://www.tandfonline.com/doi/mlt/10.4081/ijas.2009.s2.805

Digestible fibre to starch ratio and protein
level in diets for growing rabbits

Angela Trocino, Duilio Majolini, Michail Fragkiadakis,
Marco Tazzoli, Gerolamo Xiccato

Dipartimento di Scienze Animali, Universita di Padova, Italy

Corresponding author: Gerolamo Xiccato. Dipartimento di Scienze Animali, Facolta di Agraria, Universita di Pa-
dova. Viale dell'Universita 16, 35020 Legnaro (PD), Italy — Tel. +39 049 8272639 — Fax: +39 049 8272669 — Email:
gerolamo.xiccato@unipd.it

ABSTRACT - To evaluate the effect of digestible fibre (DF) to starch ratio (0.8, 1.5, and 2.8) and protein
level (15% and 16%) on health status, digestive physiology, growth performance, and carcass traits, 246 rabbits
weaned at 33 d were fed until slaughter (75 d) six diets formulated according to a bi-factorial arrangement
(3 DF to starch ratios by 2 protein levels). Growth performance and carcass quality at slaughter were not af-
fected by treatments. Increasing DF to starch ratio did not modify dry matter digestibility (62.0% on average),
while increased (P<0.001) DF digestibility (52.3 to 68.1%), stimulated caecal fermentation (total VFA: 56.0
vs 67.8 and 67.2 mmol/l; P=0.02) and changed VFA molar proportions. Increasing dietary protein increased
digestibility of dry matter (P=0.02), crude protein (P<0.001) and digestible fibre (P<0.001) and increased cae-
cal VFA production (P<0.01). The highest mortality (17.1% vs 1.5% average mortality of the other groups,
P<0.001) was found in rabbits fed the diet with the lowest DF to starch ratio and the highest protein level.

Key words: Rabbits, Digestible fibre, Protein, Health status.

Introduction - Since the diffusion of epizootic rabbit enteropathy (ERE), research in rabbit nutrition has
been oriented to define feeding strategies capable of preventing the occurrence of the disease or, at least, limit-
ing the mortality (Gidenne and Garcia, 2006). The role of dietary fibre and starch has been widely investigated
and a protective effect of low-digested fibre fractions (cellulose and lignin) on gut health is recognized. Recent-
ly, a positive effect of the high-digestible fibre (DF=hemicelluloses and pectins) has also been proved: digestive
troubles decreased when DF replaced starch in iso-ADF diets (Perez et al., 2000; Soler et al., 2004; Xiccato et
al., 2008) or when DF to ADF ratio increased (Xiccato et al., 2006; Gémez-Conde et al., 2007). Also high dietary
protein may favour the development of some pathogenic bacteria, like E. coli and Clostridia, because of the
increased nitrogen flow in the caecum (Carabario et al., 2008). The present study aimed to evaluate whether
the DF to starch ratio and the protein level in diets for growing rabbits could affect digestive efficiency, growth
performance, health status, and meat quality.

Material and methods - Two hundred and forty-six Grimaud rabbits weaned at 33 d were put in indi-
vidual cages and fed six diets according to a bi-factorial arrangement with three DF to starch ratios (diets
L=0.8, M=1.3 and H=2.8) and two crude protein levels (15 and 16%) (Table 1). The ADF level was higher than
recommendations. No antibiotic was given in feed or water. Individual live weight and feed intake were re-
corded three times a week. Nine rabbits died during the trial, six of which fed diet L.16. At 52 d a digestibility
trial on 60 rabbits (10 per diet) was performed. At 55 d 36 rabbits (6 per diet) were sacrificed to sample caecal
content. At 75 d the 201 remaining rabbits were slaughtered. Diet digestibility, chemical composition of diets,
faeces and caecal content, and carcass traits were determined as described by Xiccato et al. (2003). Digestible
fibre was calculated as the difference between total dietary fibre (TDF), determined by AOAC gravimetric/en-
zymatic procedure, and ADF. Growth performance and carcass traits were analysed by two-way ANOVA using
the GLM procedure of SAS. The interaction starch to ADF ratio by protein level was not significant. Mortality
and morbidity were controlled daily and analysed by the CATMOD of SAS.
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Results and conclusions - In-
creasing DF to starch ratio did not
modify dry matter (62.0% on aver-
age), CP (71.9%) and gross energy
(62.6%) digestibility, while increased

Table 1. Ingredients, chemical composition and nutri-
tive value of experimental diets.

Diet Diet Diet Diet Diet Diet
L15 M15' Hi5 L16 M16' H16

Ingredients (%): (P<0.001) the digestive utilization
Alfalfa meal 17% CP 370 29.0 21.0 260 175 9.0 of both ADF (from 16.7 to 27.1%)
Wheat bran 100 183 266 35 114 194 and DF (from 52.3 to 68.1%), as
also found by others (Gidenne and

Barley meal 343 196 50 378 234 9.0 Perez, 2000; Xiccato et al., 2008). In-
Dried beet pulp 40 175 310 4.0 175 31.0 creasing dietary protein increased
Sunflower meal 30% CP 100 50 00 190 145 100 digestibility of dry matter (61.4 vs
sunfl 136% CP 00 60 120 50 1.0 17.0 62.6%; P=0.02), crude protein (71.4
unriower meat 5670 ' ' D ' * vs 72.5%; P<0.001) and digest-
Minor ingredients and premix 47 46 44 47 47 46 ible fibre (59.1 vs 62.1%; P<0.001)
Chemical composition (as-fed basis): which could be related to the lower
0 inclusion rate of alfalfa meal in the

Dry matter, % 90.3 899 89.8 903 896 893 diets with 16% CP. Growth per-
Crude protein, % 15.0 15.2 15.5 16.0 16.3 16.3 formance were not affected by diets
TDF, % 374 406 448 357 41.0 485 (Table 2), confirming that DF can
NDF, % 31 348 357 329 40 36g roplace efficiently starch as energy
source in rabbit feeding (Perez et

ADF, % 193 201 205 194 197 218 47 2000; Xiccato et al., 2008). Dif-
ADL, % 44 41 41 47 46 48  ferently, mortality decreased with
DF (TDF-ADF), % 180 205 242 163 212 267 DF to starch ratio higher than 0.8
(P=0.04). Comparing the six di-

Starch, % 215 163 93 202 158 88  ofg the highest mortality rate was
DF to starch ratio 08 13 26 08 13 3.0 foundinrabbitsfed diet L16 (17.1%
Digestible energy (DE), MJ/kg ~ 10.3 104 104 105 105 105 US 1.5% average mortality of the
other groups, P<0.001). This result

Digestible protein to DE ratio, ¢/MJ 10.5 10.5 106 111 112 112 a0 c4be heneficial effect of in-
Diet M15=50% Diet L15+50% Diet H15; creasing DF in high protein diets
Diet M16=50% Diet L16+50% Diet H16. (Xiccato et al., 2006; Carabano et

al., 2008).

Increasing DF to starch ratio above 0.8 stimulated (P=0.02) caecal fermentation as proved by to-
tal VFA levels (56.0 mmol/l in group L vs 67.8 and 67.2 mmol/l in groups M and H; P=0.02) (Table 3).
Moreover, acetate molar proportion raised (P=0.02), while butyrate and valerate proportions decreased
(P<0.05), to be ascribed to a lower starch flow into the caecum and a reduced amylolitic flora activity. Di-
ets with 17% CP stimulated VFA production (P<0.01), likely because of a higher N availability for micro-
bial growth, but did not modify VFA profile and ammonia concentration. At final slaughter, gut incidence
increased (from 17.6 to 18.3 and 18.4% slaughter weight, P<0.01) with DF to starch ratio from 0.8 to 1.3
and 2.8. Previous studies showed that high beet pulp inclusion levels increased digestive retention time
and gut incidence (Gidenne and Perez, 2000). Dressing percentage and meat pH and colour were similar
among treatments (data not reported).

In conclusion, increasing DF to starch ratio did not affect productive traits, since digestible fibre replaced
starch as an energy source, and modified fermentation activity. Increasing dietary protein from 15 to 16% did
not change growth performance or slaughter results since nitrogen requirements were satisfied also at the
lowest concentration. Differently, an increased mortality rate was detected when high dietary protein level
was associated to DF to starch ratio lower than 1.
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Table 2. Growth performance and health status.
DF to starch ratio Protein level RSD
L=0.8 M=1.3 H=2.8 Prob. 15% 16% Prob.
Rabbits, no. 63 69 69 103 98
Live weight at 33d, g 827 830 829 0.94 828 830 0.84 56
Live weight at 75d, g 2731 2779 2745 0.60 2746 2760 0.71 265
Daily gain, g/d 45.4 46.4 45.6 0.60 45.7 46.0 0.72 5.9
Feed intake, g/d 143 147 144 0.38 145 145 0.95 18
Conversion index 3.16 3.19 3.17 0.82 3.18 3.16 0.61 0.25
Mortality?, % 10.0° 1.4° 1.4° 0.04 1.9 6.7 0.10
Morbidity, % 2.9 8.4 5.8 0.39 4.8 6.7 0.56

IMortality: 17.1 vs 2.9, 0, 2.9, 2.9 and 0% for diets L16 vs L15, M15, H15, M16 and H16 (P<0.001). #® P<0.05.

Table 3. Caecal fermentation activity at 55 d of age.
DF to starch ratio Protein level RSD
L=0.8 M=1.3 H=2.8 Prob. 15% 16% Prob.
Rabbits, no. 12 12 12 18 18
pH 5.96 5.75 5.95 0.12 5.91 5.87 0.60 0.27
N-NH3 mmol/| 9.1 6.9 6.2 0.18 7.2 7.6 0.72 3.8
Total VFA, mmol/| 56.0° 67.8° 67.2° 0.02 59.0 68.4 0.01 10.3
C2 (% molar VFA) 80.4° 81.1® 83.3° 0.02 81.7 81.6 0.97 2.5
C3 (% molar VFA) 4.9 4.2 4.5 0.44 4.7 4.3 0.36 1.3
C4 (% molar VFA) 13.9° 14.1° 11.72 0.05 13.0 13.5 0.59 2.5
C5 (% molar VFA) 0.8% 0.6" 0.5% <0.01 0.6 0.6 0.30 0.2

abp<0.05; #BP<0.01.
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