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Introduction

Recent attention has been focussed on the effects of diet-
ary protein content and energy density on food utilization.
Quantitative fitness for the relationship between protein
content and energy density in the rabbit ration has been
mostly estimated by a lot of feeding trials, but knowledges
on the nutritional and physiological basis remain to be
accumulated.

Our present aim is to make clear a relationship between
digestibility of dietary protein and digestible energy in a

semi-purified diet as pellet form.

Materials and Method

Three male rabbits of Japanese white strain weighing
2.85 kg (No.18), 2.95 kg (No.19) and 3.0 kg (No.21) were
fitted with their circular neck collars of 30 cm in diameter
made of synthetic resin commercially called Acrylite weigh-
ing about 150 g to prevent coprophagy. They were fed on a
semi-purified type of diet made to a pellet form as shown
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in Table 1. (Xametaka, 1967)

Table 1 Ingredients and percentage composition of an
experimental semi-purified diet?

Ingredient kg in one Percentage composition
lot mixed Moisture 5.12
Casein® 2 Crude protein 11.34
Linters fiber(wetf 15 Total N 1.81
Wheat starch 9.5 Proteinous N 1.73
Soybean o0il 1 Ether extract 11.29
Lard 1 Crude fiber 6.40
Sucrose 1 Ash 4.50
Agar-agar 4 1 Nitrogen-free
Salt mixture 1 extract (NFE) 61.38
Alfalfa haye 0.5 Manganese
Total 32 dioxide(MnOz) 0.14

Besides the above ingredients, the followings were added:
Vitamin mixture® 100 g, Manganese dioxide% 40 g, Cu-chloro-
phyllin® 6 g.

a) Partly modified from the report of Diller et al., 1961.

b) Washed with hot water and then hot 95 % of ethanol, and
contained 14.7 % of nitrogen.

c) No.82 linters pulp for filter paper manufactured by
T8yd Roshi Co,, Ltd.

d) Hawk-Oser's mixture, 1931. .

e) Dehydrated hay with 3.33 2% of nitrogen and 25.43 % of
crude fiber in dry matter.

f) Thacker's mixture, 1956.

g} Indicator, purity 96 % purchased from Baker and Adamson
Co. Ltd. (Kametaka,1957a and 1957b)

h) Green pigment additive, added in proportion of about 0.03 %.

The semi-purified diet was prepared as follows: To thirty-
two kg of feed ingredients, vitamin mixture, manganese dioxide
and Cu-chiorophyllin were added, blended with 7 1 of distilled

water and pellets of 7 mm in diameter formed by the pelleting
machine { Grimma manufacturing Co., Germany ), followed by
dryving at 70°C for two hours, resulting in ca. 5 % of moisture.
A digestion trial was undertaken to determine apparent
digestion coefficients of nutrients and gross energy for ten
days with these rabbits.
Chemical composition of the diet and feces was proximate-

iy determined by the official method of A. O. A. C., nitrogen
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in urine anélysed by the Kjeldahl method and manganese by
the colorimetric method after wet-ashing in addition of conc.
HZSO4 and conc. HNO3 to samples tested ( Kametaka, 1970 ).
Caloric values of diet and feces were determined by the
Vaccum-flask adiabatic oxygen calorimeter ( Ogawa Seiki Co.

Ltd., Japan ).

Results and Discussion

Food intakes of three rabbits for ten days resulted in
405, 550 and 699 g and they consumed 740, 1035 and 2510 ml
of drinking water, excreting 295, 704 and 1259 ml of urine
respectively.

An example of experimental data during the digestion
trial on the rabbit No. 21 fed on the pellet diet is shown
in Table 2.

Table 2 Food intake, drinking water, urine and feces
excreted in rabbit No. 21

Day Food Drinking Urine Feces in wet matter
intake g water ml ml Hard g Soft g
1st 80 250 38 24.3 1.7
2nd 76 170 86 20.6 12.2
3rd 75 200 119 30.3 6.5
4th 50 270 180 33.4 8.1
5th 61 300 216 30.5 11.8
6th 80 300 196 6.1 28.8
7th 59 300 152 14.8 11.8
8th 75 270 84 27.4 8.3
9th 78 250 188 21.1 6.1
10th 65 200 0 13.7 3.9
Total 699 2510 1259 222.2 99.2

Table 3 shows an example of digestion coefficient of
nutrients (B) based on proximate chemical composition of
hard feces and soft feces (A) in the rabbit No. 18.
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Table 3 An example of digestion coefficient of
nutrients in rabbit No. 18

A) Percentage composition of hard feces and soft feces
in dry matter®

Nutrient Hard feces Soft feces

Crude protein 11.81 28.81
Total N 1.89b 4.61P
Proteinous N 1.40 3.57

Ether extract 1.45 1.77

Crude fiber 35.52 19.51

Ash 13.70 11.30

NFE 37.60 38.61

Mno2 0.79 0.55

a) Moisture content on an air-dried sample was 9.11 %
in hard feces and 9.79 % in soft feces.
b) 4.61/1.89=2.4 (Kametaka, 1973)

B) Basic data on digestion coefficient of nutrients
for ten days

Nutrient Food intake Hard feces Soft feces
(405§ g (68.9 g (12.6)% g

Dry matter 384.3 62.7 11.4

Organic matter 366.0 54.1 10.1

Crude protein 45.8 7.4 3.3

True protein 43.8 5.5 2.6

Ether extract 45.7 0.91 0.21

Crude fiber 25.9 22.0 2.1

NFE 247.8 23.5 0.44

Mno2 0.566 0.497 0.062

a) Figures in parentheses mean total amounts of food
intake and feces in air-dried matter at 60°C.

A positive nitrogen balance averaged 0.2 g a day was

found during the digestion trial for ten days as shown in

Table 4.

Table 4 Nitrogen balance in three rabbits
Nitrogen Rabbit No.

18 19 21

Intake g 7.33 9.96 12.65
Excretion

in hard feces g 1.19 1.33 2.25

in soft feces g 0.53 0.62 1:06

in urine g 4,03 7.66 5.31

total g 5.75 9.61 8.62
Balance g +1.58 +0.35 +4.03
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Apparent digestion coefficients of dietary nutrients and
gross energy during the digestion trial for ten days in
three rabbits fed on the pellet diet are shown in Table 5.

Table 5 Apparent digestion coefficients of nutrients
and gross energy

Nutrient (%) . Rabbit No.
18 19 21

Dry matter 80.7 77.1 79.8
Organic matter 82.5 84.5 81.9
Crude protein 76.6 80.4 74 .1
True protein 81.6 84.5 76.8
Ether extract 97.6 98.5 92.4
Crude fiber 6.9 11.7 6.0
NFE 90.3 87.7 92.5
Energy
Food intaké kcal 1753 2381 3027
Feces excreted kcal 307 378 574

in hard feces 257 313 428

in soft feces 50 65 146
Digestion coefficient % 82.5 84.1 81.0
Mno; 98.8 99.8 99.9

a) Gross energy value of the semi-purified pellet diet
averaged 4.33 kcal per g in natural matter. = This value
was calculated with correction of acids ( HNO3and H2504)

formed in the oxygen bomb after combustion. Energy -
values of hard feces and soft feces in air-dried matter
from three rabbits were as follows ( kcal per g ) ;
3.73 and 4.01 in No.18, 3.56 and 3.84 in No.19, 3.84
-and 4.02 in No.21 respectively.
b) Recovery rate %

The semi-purified diet fed in this experiment is somewhat
characterized, as shown in Table 1, by several constituents
to help acceptability for rabbits, i.e. wet linters fiber
instead of purified cellulose (NRC, 1977), casein instead of
isolated soy protein, lard to give a good taste, sucrose as
sweetening, agar~agar to prevent pellets from excessive hardness,
and some alfalfa hay.

Mean values of apparent digestion coefficients of dietary .
nutrients and gross energy in three rabbits shown in Table 5
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were as follows; dry matter 79, organic matter 82, crude
protein 77, true protein 80, ether extract 96, crude fiber

8, nitrogen-free extract 90 and gross energy 82 %. Digestion
coefficient of nitrogen in this pellet diet was lower than
that of casein estimated under the condition of coprophagy
prevented ( Ensminger and Olentine, 1978 )

From these experimental data, total digestible nutrients,
digestible crude protein and digestible energy (DE) of this
pellet diet were calculated to be 75 %, 8.7 % and 3.55 kcal/g
( gross energy 4.33 kcalx0.82) respectively.

The rabbit No. 18 lost 0.15 kg of his body weight during
the digestion trial. This body weight loss would be explain-
ed by a little lower daily DE intake of this rabbit as
calculated to be 144 kcal (3.55 kcalx40.5) than a minimum
of 154 kcal (70.5x2.19) energy intake per day required for
the basic energetic reactions and also considerably lower
energy intake than the maintenance requirement of ME value
estimated as 173 kcal ( 79x2.19). (Cheeke, 1987)

The other two rabbits nearly maintained their initial
body weights throughout the digestion trial.

The ratio of soft feces in g to total feces in g excreted
during the digestion trial indicated from 16 to 30 percent on a
wet matter basis and from 16 to 24 percent on a dry matter
basis after the treatment of drying in air-circuit oven at
60°C and nitrogen content in soft feces covered about 31 per-
cent of that in total feces.

Percentage composition of hard feces and soft feces shown
in Table 3 seems to be almost similar to that in case of a
PVA-Cr203—containing diet and normal rabbits when coprophagy
was prevented ( Furuichi and Takahashi, 1984 and 1987).

Total recovery of manganese dioxide ranged from 98.8 to
99.9 percent as shown in Table 5, of which about 11 percent
was found in soft feces. This resultant figure was more less
in comparison to 28 percent recovery of chromic oxide in soft
feces of rabbits fed on the commercial pellet diet containing
1 % chromic oxide as a marker ( Furuichi and Ishikawa, 1979).
This result may be caused by 6.40 percént of crude fiber
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content in the semi-purified experimental diet which was less
than half of 14.85 percent in the commercial pellet diet.

In conclusion, the finding obtained in this experiment of
three rabbits fed on the semi-purified pellet diet is likely
to suggest that the digestion progress in hind-gut of these
rabbits differed from that of rabbits fed on the commercial
diet consisting of natural ingredients.
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Three rabbits fitted with neck collars were fed on a semi-
purified diet as pellet form,which consisted of wheat starch,
casein, soybean oil, lard, 1£nner fiber, sucrose, agar-agar,
some alfalfa hay, Cu—chloronnyllln(green pigment aadltlve),
mineral and vitamin mixtures, including manganese dioxide as
an indicator, Gross energy value of this pellet was 4,33 kecal
per go Digestion trials were undertaken to determine apparent
digestibilities . for 10 days with these rabbits. Their food
intakes resulted in 405,550 and 699 g, indicating 1.58, 0,35
and 4,03 g of positive nltrogen balance respectively. Digest=
ibilities of crude protein, true protein, ether extract,crude
fiber, nlt“ogen-lrﬁe extract and gross energy averaged 77,
80, 96, 35, 90 and 83 rospectlvely. Nitrogen contents of
sof feces amounted %o about 31 % of total fecal nitrogens
and recovery rates of manganese dioxide in total feces ranged
from 98 to 99 5, 1l1% of which was recovered in soft feces,
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