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ABSTRACT

An experiment was conducted to determine the eftdéctifferent diet fat addition on growth
performance, nutrients digestion and caecum feraient of 2 to 3 months old New Zealand meat
rabbits. Eighty four 2-month old rabbits were aditerd in individual cages for seven treatments in
which they were fed each diet with addition of fiard and soybean oil) at 0, 20, 40 and 60 g/kg.
Compared with the control group, the lard additdecreased the average daily intake (ADI) and
improved the feed conversion rate (FCR¥Q.05). Compared with the control group, the fatitioin
increased the coefficients of total tract appackgestibility (CTTAD) of ether extract (EE) (P<0)05
and decreased the pH and acetic acid/propionicratial in the caecum (P<0.05), and did not affect
the CTTAD of crude fiber and energy (P>0.05). THET8D of EE of control group, 20, 40 and 60
g/kg fat addition was 0.695, 0.827, 0.840 and 0.8&dpectively. When the dietary fat level increase
pH and acetic acid/propionic acid ratio decreage<d(05) and butyric acid content in the caecum
increased (P<0.05).
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INTRODUCTION

Because fat has high efficiency of conversion @f thetabolizable energy into retained energy and
supplies essential fatty acids, the fat was ofteaduin commercial meat rabbit production. NRC
(1977) recommended that the dietary fat requireraegtowing rabbits was 2-5%. The addition of fat

to diets of growing rabbits increased digestiblergn content and feed conversion ratio (FCR)
(Santomeet al., 1987) when diets contain high fiber content. ldger, studies on the effect of dietary

fat on caecal fermentation of growing meat rabaits still scarce. The objective of the presentystud

was to assess the effects of different dietarywéateties and levels on growth performance, nutrien

digestion and caecal fermentation of 2 to 3 monttisneat rabbits.

MATERIALSAND METHODS
Animals and experimental design

Eighty four 2-month old New Zealand rabbits (meadyoweight 1.52+0.19 kg, male and female had
half each) were allocated to seven groups accortirte average body weight, with twelve rabbits
per group. Rabbits were individually housed in -sedfde metabolism cages in which urine from
faeces could be separated. Each cage containeztlarfeo provide free access to feed and a nipple
waterer to provide free access to water. Contietl alnd experimental diets, with two different sesgrc

of fat, and in each case with different fat leveleye made for a 2x4 factorial arrangement. Sowtes
fat were lard and soybean oil. Levels of fat wer@@ 40 and 60 g/kg, respectively. Table 1 gives t
ingredients and chemical composition of experimedigts. The diets were formulated according to
NRC (1977) and were pelleted.
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Table 1. Ingredients and chemical composition and nugitralue of diets

20 g/kg 20 g/kg 40 g/kg 40 g/kg 60 g/kg 60 g/kg

Control lard soybean oil lard soybean oil lard soybean oil
Ingredients (g/kg diet):
Clover meal 150 100 90 85 90 85 80
Peanut vine 235 310 310 305 300 290 285
Maize 230 310 290 210 190 110 75
Wheat bran 210 80 115 190 215 300 350
Soya bean meal 145 150 145 140 135 125 120
Salt 5 5 5 5 5 5 5
CaHPQ 15 15 15 15 15 15 15
Lard 0 20 0 40 0 60 0
Soybean oll 0 0 20 0 40 0 60
Premix 10 10 10 10 10 10 10
Chemical composition (g/kg DM):

Ca 11.6 9.6 9.5 9.4 9.4 9.2 9.1
P 6.8 6.1 6.3 6.7 6.9 7.4 7.7
Crude protein 139.8 139.3 136.4 141.4 142.7 137.9 8.513
Crude fibre 1241 122 124.1 127.6 128.9 1225 129.4
Ether extract 36.5 53.2 51.7 74.5 76.5 88.6 89.8
DE? (MJ/kgDM) 10.39 10.51 10.48 10.51 10.53 10.50 10.53

®Premix composition (by kg diet): Lys, 1.5 g; Met5 3; Cu, 50 mg; Fe, 100 mg; Zn, 50 mg; Mn, 30 mg; W60 mg; I, 0.1
mg; Se, 0.1 mg; vitamin A, 8000 IU; vitamin D, 800 vitamin VE, 50 mg
®DE: Digestible energy, calculated from value of feegrémlients

Feed was offered in equal portions at 8:30 andQLdz8ly. Total experiment consisted of a 7-day
adjustment period followed by a 23-day experimepé&lod (including a 7-day (f0veek) collection

of faeces and residual feed daily). Faeces andualsfeed were collected in the metabolism cages.
After feeding trial, 6 rabbits from each experinsrgroup were slaughtered and the cecal contents
were collected.

Chemical Analyses

All experimental rabbits were weighed at 2 and ithe of age and the ADG of 2 to 3 months of age
were calculated. The average daily feed consumedreeorded and the FCR was calculated. Dry
matter (DM) of feeds and faeces were measured by av 104°C during 24 h. The crude fiber (CF)
content was determined according to Van Seesi (1991). Ether Extract (EE) was measured in the
Soxhlet extractor. Energies of feeds and faeces merasured in a bomb calorimeter.

The cecal chyme was collected, the pH values opkssiwere determined from each rabbit at 45 min
postmortem with a pH meter. After that, the sangfleaecal contents was diluted and centrifuged, the
NHs-N concentration and volatile fatty acids (VFAs) esbipernate were measured. NW
concentration was measured by the technique of WHairn (1967) and determined
spectrophotometrically. VFA were measured by gasroatography.

Statistical Analysis
The treatment means comparison was done using thnedd’s multiple range test of the SPSS
program (SPSS, 1998).

RESULTSAND DISCUSSION
Effect of different dietary fat addition on growperformance is shown in Table 2. The control rabbit
had higher average daily intake (ADI) and worse F@Bn lard group (P<0.05). The dietary fat

addition did not improve the ADG of experimentabbés (P>0.05). The fat variety and level had no
effect on ADG, ADI and FCR (P>0.05).
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Table2 Effects of different fat addition on growth pemimance of experimental rabbits

Treatment Daily feed intake (g/d) ADG (g/d) Feedersion ratio
Fat varieties (A) Control 135.9 25.7 538
Soybean oil 127.8° 26.2 5.6°
Lard 119.6 25.8 a7
RSO 3.1 1.7 0.7
Fat levels (B) 0 g/kg 135.9 25.7 5.3
20 g/kg 119.6 24.6 4.4
40 g/kg 125.0 25.8 5.0
60 g/kg 129.4 26.6 4.9
RSO 3.4 2.0 0.8
P value A 0.043* 0.809 0.037*
B 0.052 0.891 0.051
AxB 0.123 0.623 0.666

Note: The data with different small letters in #@me row differ significantly (P<0.05)RSD: root mean square difference,
*P<0.05

The dietary fat addition increased energy concéatraf the diet and decreased the dry matter entak
(DMI) of rabbits, accordingly, the feed conversiatio (FCR) was improved. Kermauredral (1996)
found that the ADG was higher for the rabbits fatldddition diet than the control, and the FCR was
improved by the addition of fat. Fernandez-Carmenal (1998) reported that increasing the level of
dietary fat did not increase ADG, while resultechitower DMI (P<0.001), accordingly, the FCR was
improved (P<0.001) for the diets with added fatthis study, the lard addition decreased the AlRI an
improved FCR, however, the ADG and FCR were notrawpd when the dietary fat addition levels
increased.

Coefficients of total tract apparent digestibilf TTAD), measured at the $@veek, are presented in
Table 3. The control group rabbits had lower CTTéiDether extract (EE) than lard and soybean oil
groups (P<0.01). The control group rabbits had o@ETAD of EE than those of 20, 40 and 60 g/kg
fat addition (P<0.05). The dietary fat addition dist affected CTTAD of energy and CF (P>0.05).

Table 3. Effects of different fat addition on treatment aoefficients of total tract apparent
digestibility (CTTAD) at 10 weeks of age

Treatment Energy (%) Ether extract (%) Crude fiber (%)
Fat varieties(A) Control 0.598 0.695 0.344
Soybean oil 0.664 0.838 0.378
Lard 0.662 0.815 0.373
RSD* 0.021 0.023 0.019
Fat levels(B) 0 g/kg 0.598 0.695 0.344
20 g/kg 0.691 0.8%7 0.356
40 g/kg 0.658 0.840 0.376
60 g/kg 0.639 0.851 0.377
RSD* 0.022 0.022 0.020
P value A 0.925 0.009** 0.768
B 0.394 0.036* 0.687
AxB 0.600 0.467 0.568

Note: The data with different capital and smaltdet in the same row differ significantly at P<O#&&d P<0.01,
respectively?RSD: root mean square difference, *P<0.05; *P<0.01

Generally, the digestible energy (DE) content ettsliwith fat addition was greater than that of non-
added fat diets, as a result of the influence dhB8E content and energy digestibility, and many
authors showed the increase of the digestibilitys&f (Fernandeet al, 1994; Xiccatcet al, 1995;
Nizzaet al, 1997). In the present study, the dietary faitaafddid not improve the CTTAD of energy.
Lipid digestibility depends primarily on the levahd source of added fats. In three diets with O
(control), 30 and 60 g added fat/kg, Santa@nhal (1987) observed a significant increase in EEthias
level increased (0.64, 0.75 and 0.79, respectivefghout any significant difference between fat
sources. As the other animal, the CTTAD of fat hadative correlation with the fat saturation. The
CTTAD of saturated fat (tallow, lard) was lower thinose of the unsaturated fat (sunflower oil, bean
oil) (Santomaet al, 1987). In the study, there was no significarifedtnce in CTTAD of EE of
soybean oil and lard groups. But, compared withtrobgroup, the CTTAD of EE of 20, 40 and 60
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g/kg fat addition were higher (P<0.05). There wassignificant difference in CTTAD of EE among
different fat addition levels (P>0.05). The effeftthe dietary fat addition on the CTTAD of CF was
inconsistent in different studies. Some researcbeisted that the fat addition would restrict the
caecal microorganism activities and damage thestlgkty of the CF (Jenkins, 1993; Doreatial,
1997). The others found that because fat digestamur in the small intestine, therefor, there is no
reason to attribute a negative influence of fatitaald on the cecal microflora and consequently on
crude fiber digestibility (Palmquigt al, 1986; Fernandegat al, 1994). In this study, the dietary fat
addition did no affect CTTAD of CF.

Caecum fermentation characteristics of experimaataits are presented in Table 4. Compared with
control group, the pH value and acetic acid/projgi@cid ratio of soybean oil and lard groups were
lower (P<0.05). The pH value and acetic acid/projgi@acid ratio decreased (P<0.05), and butyric acid
content increased (P<0.05) significantly when fddliion levels increased. The interaction of fat
varieties and level were detected for the acetid/@opionic acid in the caecum (P<0.05). Faleto
al. (1996) pointed that the proportion of the volatfatty acid in caecum content was influenced ley th
fiber level, fiber source and fat addition to thetdin this study, the decrease of pH, W and acetic
acid concentration and the increase of butyric awmdcentration were observed in response to
increased fat in the diets. This is likely duehte high starch in the fat diet and the starch fetegkin

the caecum to produce more butyric acid and prapiacid.

Table 4: Effects of different fat addition on traits ofezal fermentation in rabbits

NH3-N Acetic acid Propionic acid Butyric acid Acetic acid/

Treatment PH mmolly  (mmollly (mmolll) (mmoll)  propionic acid
Fat varieties  Control 6.64 34.01 35.72 2.33 4.56 1532
(A) Soybean oil 6.18 31.16 28.83 2.76 6.78 10%74
Lard 6.20° 29.79 29.36 2.65 7.53 11'05
RSD! 0.36 5.94 6.89 2.12 3.18 0.89
Fat level 0 g/kg 6.64 34.01 35.72 2.33 4.56b 1532
(B) 20 g/kg 6.38 30.42 30.00 2.65 6.782 11%0
40 g/kg 6.21¢ 32.44 28.94 3.07 7.538 11%6
60 g/kg 6.0% 28.51 28.30 2.44 7.218 9.41b
RSD! 0.39 7.95 8.59 2.54 3.82 1.15
P value A 0.028* 0.105 0.913 0.323 0.202 0.050*
B 0.019* 0.100 0.973 0.988 0.048* 0.026*
AxB 0.163 0.216 0.979 0.388 0.648 0.028*

Note: The data with different small letters in tizane row differ significantly (P<0.05RSD: root mean square difference,
*P<0.05

CONCLUSIONS

The lard addition decreased the ADI and improvedféed conversion rate. The fat addition increased
the CTTAD of EE and did not affect the CTTAD of @GRd energy, but affected significantly the
caecal fermentation of 2 to 3 months old rabbits.
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