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ABSTRACT

Thirty White New Zealand rabbits were fed a staddattening diet with the following composition:
crude protein 16.5%, ADF 17.5%, and digestible gn&@568 kcal/kg. This diet was featl libitum
since weaning. The reference diet was used asteotéor comparison of diets with increasing levels
(0.25, 0.50, 0.75 and 1.0%) of seawekdhpthamniumsp) flour. The seaweed flour replaced an
equivalent amount of inert aluminium veterinary lbbsilicate in the reference diet. The aim of the
present work was to investigate the relationshipwbeen increasing levels of seaweed flour,
degradability of dry and organic matter, and fertaBon gas production using the caecal content from
rabbits as a source of inoculum. The completelgoanized design was used with five treatments and
six repetitions. The means were compared by Scootittktest at a probability level of 5%. Caecal
inocula from rabbits fed with higher level of seaddlour produced more gas. This result shows that
seaweed flour could influence caecal microbiotd, tis was not confirmed by degradability of
dietary organic matter and dry matter.
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INTRODUCTION

Lithothamniunmsp. is known as seaweeds, which are very abundamriaio cold and temperate seas.
One possible reason for the activity of this matds the availability of mineral elements, partanly
calcium carbonate and magnesium carbonate. Theggmisuphysiological functions of the body in
various ways, for example: constituents of skelstalicture, regulation of physical properties of
colloidal systems (viscosity, diffusion, osmotiegsure), acid-base regulators, and components and
activators of enzymes and other active biologigatems.

In the rabbit, the caecum is the largest digestovapartment (40% of the whole digestive tract), and
represents an organ for fermentation. It is coletiay an abundant bacterial floha.vivo digestibility
experiments are expensive, time-consuming and neetarige amounts of feed. Therefore, it is of great
importance to develop new methods to estimate thetime value of feeds in an effortless and less
costly way, as alternatives to vivotrials. The cumulative gas production technique T3Ras used

to evaluate the nutritive value of ruminant feedsoading to their fermentation kinetics (Pell and
Schofield, 1993; Conest al, 1994; Theodorowet al, 1994). This technique has been applied
successfully also in other animal species, for eotari horses (Macheboest al, 1997), chickens
(Kwakkel et al, 1997), and rabbits (Calabed al, 1999, Calabréet al, 2000, Ferreira, 2003). The
measurements of gas produced at certain interwalaglincubation supply very detail information
about the extent of microbial degradation and feriatgon kinetics of a feedstuff. Therefore, they
represent an option to the studies of feed chaiatibs in the animal nutrition (Getachest al,
1998).
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The aim of the present research was to show tla¢ioeship between increasing levels of seaweed
flour, degradability of dietary dry and organic teat and fermentation gas production using the
caecal content from rabbits as a source of inoculum

MATERIALS AND METHODS

Thirty New Zealand White rabbits (both sexes) & #xperimental strain of the Veterinary School at
Federal University, Minas Gerais, Brazil were usgdimals were fed a standard fattening diet, in
accordance with recommendation of De Blas and Ma{@998). See Tables 1, 2 and 3 for diets
composition. Diets were always fel libitum since weaning. The reference diet was used for
comparison between diets with increasing level2500.5, 0.75, 1.0%) of seaweddtliothamnium
sp) flour. The seaweed flour replaced an equivalemtount of inert aluminium veterinary
phyllosilicate in the reference diet. All the dietere pelletized to have the shape of granules512-1
mm long and 4-5 mm of diameter. Five inocula werppred with caecal contents of each treatment
group (reference diet, 0.25, 0.50, 0.75, 1.0%.itffothamniumsp.). Inocula were prepared by mixing
the caecal contents of six New Zealand White rabfihe caeca were isolated by tying up the two
extremities with a nylon string to prevent lossésligesta. The diets offered for rabbits were used
substrates in thia vitro fermentation.

Table 1 Ingredient composition of diets (%)

1-(0.0%: 2-(0.25% 3-(0.50% 4-(0.75% 5-(1.0%
Alfalfa hay 35.0¢ 35.0¢ 35.0¢ 35.0¢ 35.0¢
Wheat bra 25.0( 25.0( 25.0( 25.0( 25.0(
Soybean me 10.5: 10.5: 10.5: 10.53 10.5:
Corn mee 6.6¢ 6.6¢ 6.6¢ 6.6¢ 6.6¢
Ground Ear Cor 15.0( 15.0( 15.0( 15.0¢ 15.0(
Soybean o 1.0C 1.0C 1.0C 1.0C 1.0C
Dicalcium phospha 0.57 0.57 0.57 0.57 0.57
Limestont 0.71 0.71 0.71 0.71 0.71
Salf 0.5C 0.5C 0.5C 0.5C 0.5C
Al-phyllosilicate 2.0C 1.7¢ 1.5C 1.2t 1.0C
Lithothamniurrsp 0.0C 0.2t 0.5C 0.7t 1.0C
Sugarcane molass 2.0C 2.0C 2.0C 2.0C 2.0C
DL-methionint 0.11 0.11 0.11 0.11 0.11
L-lysine 0.3C 0.3C 0.3C 0.3C 0.3C
Mineral and vitamin prem? 0.5C 0.5C 0.5C 0.5C 0.5C

IPremix provided per kg diet: vitamin A, 12 000 IJtamin D;, 1 000 IU; vitamin E acetate, 50 mg; vitamin, R mg;
biotin, 0.1 mg; Fe, 100 mg; Cu, 20 mg; Mn, 50 mg; £mg; |, 1 mg; Zn, 100 mg; Se, 0.1 mg; Robeniditemg

Table 2 Chemical composition of reference diet

Nutrients %
DM 88.87
CP 16.50
ADF 17.50
Ca 0.90
P 0.60
Lysine 0.74
Methionine + cysteine 0.60
DE (kcal/kg) 2568

Table 3 Mineral profile ofLithothamniumsp.

Calcium 34% Sodium 300 ppm Arsenic <1 ppm
Magnesium 2.4% Manganese 125 ppm Lead <1 ppm
Phosphorous 0.08% Cobalt 6 ppm Chromium 13 ppm
Potassium 0.10% Copper 10 ppm Cadmium 0.2 ppm
Sulphur 0.45% Zinc 37 ppm Mercury <50 ppb
Iron 20 ppm Selenium 1 ppm Aluminium <1 ppm
Boron 16.5 ppm Molybdenum <3 ppm lodine 160 ppm

Source: Caucareous material (2003)

Three flasks were used per a treatment and flaghtgining only caecal liquid and medium (buffer)
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like blanks, so the gas produced by caecal conwtitsut substrate was discounted from the total ga
production (two control flasks were used per eatulum tested). Immediately after the slaughter,
the caecal liquid was withdrawn manually. In thiedigatory, the caecal liquid was filtered, passipg b
two layers of cotton cloth under G@tmosphere, and kept in water bath at 39°C. Th #ask, 90 ml

of medium (Theodorowet al, 1994) and 1 g of substrate were added. Into éask 10 ml of
inoculum was injected using a graduated syringé wéedle. As soon as the inoculum was injected,
the needle was kept fixed at the top for a whilenable the escape of accidental gas injectedr Afte
that, the flasks were hand shaken and placed ith@ranostat at 39°C (time zero). The pressure of
gases accumulated in the flasks was measured bgsnufaa pressure transductor connected to a
digital gauge which was connected to a computerder to record the data. The read-outs were done
initially every two hours and, after the™ Bour, every three hours until the™2dour (29 4", 6", &",

10", 12" 15" 18" and 24 hour). At the end of fermentation, the flasks wesenoved from the
thermostat and put into a refrigerator at 4°C. 3dlal and liquid matter of each flask was separated
filtration using a vacuum pump. The dry matter delgd was measured after drying at 100°C until the
constant weight was obtained. The organic mattgradted was measured through the difference after
ashing (6 hours/500°C). The model of Maurieial (1999) was used to describe the gas production
curve using gas production rate (flag time” (L) and potential of gas production (A).

The data of gas production were analyzed by ANOMbleying the SAS software (1990). The means
were compared by Scott-Knott's test at the levéd%f using the entirely random design.

RESULTS AND DISCUSSION

Table 4 and Figure 1 show the non-cumulative gaslymtion. In the early hours (84hr) of
fermentation microorganisms are adapting to the sistrate and this can cause variation of results
(Ferreira, 2003). This variation could affect gasduction measurement (inoculum 4) and
degradability of substrate organic matter in edwburs of fermentation. In the later phase of
fermentation the greatest gas production can beredd from the 10to the 18 hour of fermentation
(P<0.05) using the inoculum 5. This result showat teeaweed flour could influence caecal
microbiota, but this was not confirmed by degrabigbof organic matter (OM) and dry matter (DM)
(P>0.05; see Table 6).

Table 3 Means of non-cumulative gas production (ml) fdfedent inocula. Time courses until the
24" hr of fermentation

Inoculum/time(h) 2h 4 h 6 h 8h 10 h 12 h 15h h18 21h 24 h
1 (reference diet) 12.76 10.74 9.87 8.08 7.9 657 7.68% 7.08 5.71 5.34
2 (0.25%) 11.08 10.04  9.69 7.61 6.44 586% 804  8.04 6.12 5.56
3 (0.50%) 11.02 1114  10.03 780 6.83 6.40° 7.99° 864 7.02 6.68
4 (0.75%) 16.00 11.67 9.73 8.11 758 6.24% 7.02% 756 6.45 5.99
5 (1.0%) 11.7% 1053 9.64 8.03 9.06 859° 10.21° 831 6.14 5.20

Means with different small letters in the same ouludiffer significantly (P<0.05)

—o—11
—m— |2
13
14
—%—15

0 5 10 15 20 25 30

Figure 1: Non-cumulative gas production (ml) for differémocula until 24" hr of fermentation
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Table 5 and Graph 2 show cumulative gas produdiondifferent inocula. Inoculum 5 had an
increased gas production after thé' b6ur, followed inoculum 4 after the ,8and inocolum 3 after
the 2%' hour. These results showed that some influenckitbbthaniumsp. on caecal microbiota
exists

Table 5 Means of cumulative gas production for differertcula until the 24 hr of fermentation

Inoculum/Time(h) 2h 4h 6h 8h 10h 12h 15h h18 21h 24 h
1 (reference diet) 1226 23.01 32.88 4096 48.14 5466 62.3469.4% 75.13 80.46
2 (0.25%) 11.05 21.09 30.78 3838 44.82 50.68 58.7266.76 72.8% 78.43
3 (0.50%) 11.02 2217 3220 40.00 46.83 5323 61.2269.86 76.87 83.5%
4 (0,75%) 16.00 27.67 3740 4550 53.08 59.32 68.3473.90 80.3¢ 86.3%
5 (1.0%) 11736 2227 3191 3994 4900 5759 67.8076.1F 8228 87.4¢

Means with different small letters in the same awiudiffer significantly (P<0.05)
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Figure 2: Cumulative gas production (ml) for different intbe& until the 24 hr of fermentation

Table 6. Degradability (%) of dietary organic matter (DOBH)d dry matter (DDM)

Inoculum / time 6h 12h 24h

DDM DOM DDM DOM DDM DOM
1 (reference diet) 37.36 43.83%2 39.97 48.248 48.14" 55.16"
2 (0.25%) 37.842 45,03¢? 4353 51.03% 50.53* 56.57"
3 (0.50%) 35.982 44,85 42.7F 48578 47.56% 53.80"
4 (0.75%) 35.652 43.16% 40.2% 4749 47.95* 56.33"
5 (1.0%) 28.38" 35.94°P 4456 53.05° 50.62 56.67"

Means with different small letters in the same owluwor different capital letters in the same linfedisignificantly (P<0.05)

CONCLUSIONS

It is difficult to interpret our results exactly eto the non-existence of studies on Ititeothamnium
sp. use. Caecal inocula from rabbits fed with higlewel of seaweed flour produced more gas.
However, further studies are required to investight effects otithothaniumsp on rabbit caecal
microbiota.
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