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Effect of the microbial additive VITAFERT on the intake of dry matter
and neutral detergent fiber in Saanen goats fed Brachiaria brizantha hay
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A microbial additive, VITAFERT (a product biologically active, rich in yeasts and lactobacilli and their metabolites) was included in a
basic ration of Brachiaria brizantha hay of low nutritive quality to assess its effect on the voluntary intake of dry matter (DM) and neutral
detergent fiber (NDF) in goats from the Saanen breed. In a Latin square design and for 45 d, three Saanen goats of three years of age were
used, with average live weight of 43 kg (17.0+0.82 kg LW0.75), out of lactation and canulated in the rumen. The treatments were: T1)
basic diet of B. brizantha hay + caprine commercial supplement; T2 and T3) B. brizantha hay + caprine commercial supplement and two
levels VITAFERT (6.0 and 12.0 ml kg LW™). Different from the hay that was offered twice (08:30 and 16:30 h) at a rate of 1.2 kg animal!
(DB), the levels were added to the supplement at the supply time (09:30 h) according to the treatments. The intake of DM, NDF and their
expressions were higher (P < 0.001) in the level of 6.0 ml kg LW of VITAFERT in the ration, with great ratio NDF-TN"' and higher use
of nutrients (ME vs. CP P < 0.001) in the ration, compared to the rest of the treatments. It is concluded that the addition of this microbial
additive at a rate of 6.0 ml kg LW, in a basic diet of Brachiaria brizantha hay of low quality, together with a minimum of energy-protein

supplement, had an associative effect between both of them, increasing the intake of DM and NDF.
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In tropical areas, forages are the most economic
source of animal feed. However, a great part of those
used are native or naturlized pastures, of low productivity
and quality (Peters et al. 2010). For these reasons, the
use of technologies to improve quality and efficiency of
nutrients in ruminants is imposed in cattle production
(Elias 1983 y Galina et al. 2008). In the last years, the
use of additives from cultures of alive microorganisms
as activators of ruminal fermentation has gained great
scientific and productive interest (Elias and Herrera
2008, Castillo 2009 and Galina et al. 2010). The addition
of these microorganisms to the ruminants’ diet may
increase the intake of the feeds in the ration (Marrero
2005).

Worldwide, generally, goats feed is based, mainly,
on free grazing with grass species of the area. In most
of the cases, this is inefficient in biomass and nutrients,
especially during the dry season when the quality and
availability of pastures diminish.

This situation delays the body development of the
animals, provokes weight losses, low fertility, abortions,
mortality and decrease of milk and meat production
(Sanchez 2001).

The microbial additive VITAFERT, as a product of
biological activity, rich in lactobacilli, yeasts, carbonated
short-chain organic acids and low pH (Elias and Herrera
2008), stabilizes the microbial flora of the ruminal
ecosystem, at the time that increases the DM digestibility
and that of the cell wall (Elias et al. 2010).

The objective of this study was to assess the effect
of including in the diet three levels of the microbial
additive VITAFERT on the DM and NDF intake of goats
fed Brachiaria brizantha hay of low nutritive quality.

Materials and Methods

Localization. The experiment was conducted during
February-March 2010 in the area of caprine metabolism
of the Department of Ruminants Management and
Feeding, from the Institute of Animal Science (ICA),
located in San Jose de las Lajas municipality, Mayabeque
province, Cuba. This facility is between 22° 58 NL and
82°02 WL and at 80 m a.s.l.

Animals and design. Three goats (Capra hircus)
from the Saanen breed, clinically healthy, canulated
permanently in the dorsal part of the rumen were used.
Thay were distributed in a 3 x 3 Latin square design.
The animals, allocated in individual metabolism
cages (60 x120 cm), were three years old and had a
mean liveweigth of 43 kg (17.0 = 0.82 kg LWO0.75).
The experiment lasted 45 d, distributed into three
experimental periods, with nine days of adaptation to
the diet and five for data collecting.

Procedure for elaborating the feed. The microbial
additive VITAFERT was obtained by a fermentation
mixture of the final molasses of sugar cane, soybean,
maize, urea, magnesium sulfate and mineral formula.
Yogurt was used as microbial inoculant (Elias and
Herrera 2008). A fermentor with 250 L capacity was
used, made of stainless steel, with a central shovel to
homogenize the mixture and an automatic regulator to
control the agitation and resting time (2 h of resting and
20 min. of agitation). The microbiological and chemical
composition of the product includes concentrations of
yeasts and lactobacilli, ranging between 107-108 cfu and
10°-10'° cfu, respectively, and of 450-600 mmol L' of
lactic acid and 225-230 mmol L' of acetic acid.
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Brachiaria brizantha is a grass species, established
in the forage areas of ICA, on a typical red ferralic soil,
easily dried out and uniform profile (Hernandez et al.
1999). Brachiaria brizantha hay is a fibrous material,
of 85 d of age, prepared according to the methodology
of Michelena and Delgado (2008).

Chemical indicators of feeds. The analysis of the
chemical composition of feeds was conducted in the
Laboratory of Analytical Chemistry of the Institute of
Animal Science (LASAICA). Thay were determined
DM, CP and ash, according to AOAC (1995). The fiber
fractioning was carried out according to Goering and
van Soest (1970). The ME of hay and supplement were
determined following the prediction equations proposed
by Garcia-Trujillo and Pedroso (1989) (table 1).

Feed and distribution. During the experiment, the
animals had free access to water and mineral salts. The
basal diet was B. brizantha hay, of low nutritive value
(Pérez- Infante 2010), offered at about in a dry basis
ratio of 80:20 in respect to the supplement. This last was
used for offering the VITAFERT. The treatments were:
T1) basic diet of B. brizantha hay + caprine commercial
supplement; T2 and T3) B. brizantha hay + caprine
commercial supplement and two levels VITAFERT
(6.0 and 12.0 ml kg LW, respectively) added to the
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supplement with the ration (09:30 h), different from
the hay that was offered at 8:30 and 16:30 h, at a rate of
1.2 kg animal'! (DB). The intake was determined after
weighing the feed offered and rejected, according to
that left on the feeder during four continuous days and
in each experimental period, once the adaptation to the
diet ended (10 d).

Statistical analysis. Duncan’s test (1955) was used
to establish the difference between means. The data
processing was conducted with the statistical software
INFOSTAT (Balzarini et al. 2001).

Results

Table 2 presents the voluntary intake of DM, CP and
ME and their correlation. In the treatment with 6.0 ml
kg LW of VITAFERT in the ration, the intake increased
(P<0.001) compared to the rest. In respect to the specific
analysis of DM intake, the results show that when adding
12.0 ml kg LW of VITAFERT to the ration, the total
intake decreases 230 g d”', equivalent to 14 g of DM per
kg of metabolic weight and 0.6 % less of live weight, in
respect to the treatment with 6 ml kg LW of VITAFERT
in the ration. Similar performance had the fiber intake,
with 0.64 and 0.47 percent units compared to the control
treatment and 12.0 ml kg LW, respectively. The hay

Table 1. Bromatological composition of the feeds used in the ration

Feed DM% CP% TP% MEMJ NDF% Ash% Ca % P %
Supplement 88.17 16.45 - 11.80 - 6.25 2.11 0.29
Hay 86.26 5.99 - 7.70 85.18 6.15 0.45 0.24
IVITAFERT 9.70 4.80 2.88 - - 5.19 1.20 0.17

Table 2. Effect of three levels of VITAFERT on the voluntary intake of total DM, forage DM, NDF, energy and

CP consumption and their relationship

. Treatments )
Indicators +SE Sig.
Control 6.0 ml kgPV' 12 ml kgPV"!

DM intake, kg anim-! 0.725* 1.050° 0.820° 0.03%**
DM intake, g kg LWO0.75 43.89* 63.22¢ 49.13° 1.67%%*
DM intake, g kg LW 17.27¢ 24.83¢ 19.30° 0.64%%*
DM intake, % LW 1.722 2.48° 1.93* 0.06%**
NDF intake, % LW 1.47¢ 2.11¢ 1.64° 0.05%**
NDF intake, % LW 1.00? 1.65¢ 1.18° 0.05%**
NDF intake, g NDF LW 0.75 26.04 42.50¢ 30.50° 1.42%%*
Total ME intake, MJ anim.™! 6.51° 9.01° 7.212 0.22%*%*
Total CP intake, g anim.”! 66.90* 86.57° 72.412 1.80%**
Forage DM intake, kg anim.™! 0.49? 0.82° 0.58? 0.03%**
Forage ME intake, MJ anim.™! 3.75¢ 6.25° 3.45 (0.22%%%*
Forage CP intake, g anim.™ 29.48¢ 49.13* 3497 1.80%**
Concentrated ME intake/Forage ME, MJ anim.™" ratio 0.85° 0.44¢ 0.64* 0.06**

Concentrated CP intake/Forage CP, g anim.™ ratio 1.47° 0.77° 1.10° 0.10%**

F-C intake ratio (DS) 66.34° 78:22° 71:29° 1.58%%*%*
NDF-TN-1 ratio 38.92¢ 51.10¢ 43.50° 1.42%%%*

**P <0.01, ***P <0.001 different letters within the same row differ at P < 0.05
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contributed with 79 % of the total NDF consumed, at
the same time of a wide ratio NDF-TN" (P < 0.001)
with 6.0 ml kg LW of the product compared to the rest
of the treatments.

The nutrients intake (ME vs. CP) had a similar
performance to that of the DM. The treatment with 6.0 ml
kg LW-1 of VITAFERT in the ration showed the highest
intake values and higher use of the total nutrients, as well
as those from the basic feed (hay). More than 50 % of the
total energy and protein consumed came from the forage
(69 % for energy and 57 % for proteins). The use of the
concentrate energy meant 44 %, while that of protein
77 %. It was lower (P <0.01) in respect to the treatments,
once hay intake increased notably. AQUI TABLA 2

Discussion

In spite the treatment with 6.0 ml kg LW of
VITAFER in the ration showed superior values of DM
intake and its relation with the live weight, the value
reached is within the range (2.0-2.8 % LW) reported by
Meneses (2010) for goats out of lactation, as those used
in this experiment.

The difference of DM intake on the treatment with
6 ml kg LW of VITAFERT in respect to the rest could
be related with the high NDF percentage of the hay
supplied, limiting seriously the voluntary intake, where
the ruminal rechange rate and that of the material
degradation assume the main roles (Mc Leod and
Minson 1987). In this respect, Mertens (1983) stated
that a diet with 35 % of NDF stimulates the DM intake,
with values over 60-65 % NDF and limits markedly the
intake due to the physical filling of the organ (Santini
1989). Therefore, the affection of the DM intake could
be also due to the hay used coming from a plant with
80 d of fenalogical age and 85 % of NDF.

Unsolved limitations on the intake were found in
this study, even when the intake levels of the energy-
protein supplement was of 6.25 £0.39 g kg LW in all
treatments, similar values to those reported by Elias
(1983), Garcia Trujillo and Garcia Lopez (1990), Ramos
(2005) and Rotger et al. (2006). These authors refer
6 g kg PV as optimum intake level of the supplement
for a ruminal environment where the cellulolysis does
not decreases.

In this treatment, the result could only be due to the
increase of the fiber degradation, process conducted by
the ruminal microorganisms, from a positive associative
effect, together with the protein and energy contribution
of the supplement and the VITAFERT used as substrate.
It could also be understood from growth factors of the
biological product (root and short-chain fatty acids) and
for its microbial stock. According to Huhtanen (1991),
these mechanisms guarantee the nutrients needed for
improving the ruminal environment and increase the
growth efficiency of cellulolytic microorganisms, the
cellulose digestibility and with that, the voluntary intake.

In respect to the apparent intake of NDF and is
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relation with live weight in goats, recent studies of
Carvalho (2002) showed that the voluntary intake of
NDF varied linearly between 1.06 and 1.94 % PV, with
mean values of 1.53 %. These NDF levels were assessed
from a basic diet with Tifton-85 (Cynodon sp.) hay. The
values of these studies were higher than those reported
by Carvalho (2002).

These results justify those described by Mertens
(1994), when pointing out that the variation on the
fiber consumption is determined by the goat capacity
of adjusting growing amounts of fiber in the rumen,
when facing low-quality feeds. This phenomenon is of
great importance for the forage voluntary intake. This
greater intake capacity in goats, particularly its increase
in the fiber stock, could be associated to the capacity of
this species of exceeding the physical distension of the
reticulum-rumen (Borges 1999) and to factors associated
with mastication, which is more prolonged and efficient
(Hadjigeorgiou et al. 2003), as well as to the higher
recycling of blood urea towards the rumen (Tisserand et
al. 1986). These beneficent effects occur in this species
in diets with less than 10 % of protein and increase the
number of cellulolytic microorganisms (Tolkamp and
Brouwer 1993).

The intake limitation, when using 12 ml kg LW of
VITAFERT, could be conditioned by the increase of the
contractions of organic acids and other metabolites of
the product VITAFERT in the ruminal environment. This
could inhibit the microorganisms’ activity at that level;
even provoke the cell death (Nisbet and Martin 1990). It
could influence on the intake, the water contribution of
VITAFERT to the ration. Although humidity in the ration
was at an acceptable rate (45 %) for goats (Castillo 2011),
it duplicates the value reached with the middle level.

Assuming that all treatments were submitted to
the same diet and that the responses were different, it
proves that not only the proper supply of peptides and
amino acids from the supplement and the substrate of
VITAFERT and its balance with the available energy,
stimulated the growth of cellulolytic bacteria in the rumen
but also the microbial additive, in the concentrations
of 6 ml kg LW"!, as a biologically active product,
rich in yeasts and lactobacilli, nitrogen (CP and TP),
organic acids and their metabolites (Elias and Herrera
2008), could determine on these results and influence
on the development of fibrollytic microorganisms as
deslignificant agents (Galina et al. 2010), from the
improvement and stabilization of the ruminal ecosystem.
This indicates that ruminal fermentation could be not
only a direct function of the substrate in the rumen,
its composition and balance, but could be an effect,
synchronized and synergic of the substrate use by the
microorganisms and ration management (Elias et al.
2010). This depends on the dosage of the microbial
additive.

It is concluded that when using Brachiaria brizantha
hay of low nutritional quality as basic diet in goats,



270

adding the microbial additive VITAFERT, at a rate
of 6 ml kg LW to the ration, provides the ruminal
environment of growth factors and microbial stock.
Likewise, the addition of 6 g kg LW of an energy-
protein supplement has an associative effect between
both of them, increasing the intake of DM and NDF.

References

AOAC 1995. Official Methods of Analysis. 11th Ed. Ass.
Off. Agric. Chem. Washington, D.C.

Balzarini, G.M., Casanoves, F., Di Rienzo, J.A., Gonzalez,
L.A. & Robledo, C.W. 2001. InfoStad. Software
estadistico. Manual del usario. Version 1. Cérdoba.
Argentina

Borges, A.L.C. 1999. Controle da ingestdo de alimentos.
Caderno técnico: Escola de veterinaria da UFMG, Belo
Horizonte. Brasil. 27:67

Carvalho, S. 2002. Desempenho e comportamento ingestivo
cabras em lactagdo alimentadas com dietas contendo
diferentes niveis de fibra. PhD Thesis. UFV. Vicosa.
Brasil. p. 118

Castillo, C.Y. 2009. Fermentacion in vitro para obtener la
levadura Candida norvengensis en mezcla de alfalfa con
bagazo de manzana fermentado y sus efectos sobre la
actividad microbiana ruminal. PhD Thesis. Universidad
Autonoma de Chihuahua. México

Castillo, F.C. 2011. Analisis de los efectos de la nutricion
en el ganado caprino. In <http://www.elsiglodetorreon.
com.mx/noticia/29786.08.bien-chiva-agropecuaria.
htmL> [Consulted: June 20, 2011)

Duncan, D.B. 1955. Multiple ranges and multiple F test.
Biometrics 11:1

Elias, A. 1983. Digestion de pastos y forrajes tropicales.
En: Los pastos en Cuba. Tomo 2. Instituto de Ciencia
Animal. Cuba. Pp. 187-247

Elias, A. & Herrera, F.R. 2008. Produccion de alimentos
para animales a través de procesos biotecnoldgicos
sencillos con el empleo de microorganismos beneficiosos
activados (MEBA) p. 8-13.

Elias, A., Chilibroste, P., Michelena, J.B., Irifliz, J. &
Rodriguez, D. 2010. Evaluacion de ACTIVIOL y MEBA
con ensilaje de sorgo y despunte de cafia de azucar: valor
nutritivo, fermentabilidad in vivo e in vitro y pruebas
con animales en crecimiento y vacas lecheras. Informe
de Proyecto. Republica de Uruguay

Galina, M.A., Ortiz-Rubio, M.A., Gerrero, M. & Elias,
A. 2008. Efecto de un ensilado de maiz solo o
inoculado con probidticos lacticos y adicionado con un
suplemento nitrogenado de lento consumo en ovinos.
In <http://redalyc.uaemex.mx/src/inicio/ArtPdfRed.
jsp?iCve=83712203> [Consulted: October 20, 2011]

Galina, M., Pineda, L.J. & Morales, R. 2010b.
Suplementacion en pastoreo de cabras lecheras con
una fuente de liberacion lenta de nitrogeno (SLNN) con
o sin la adicion de un probiotico de bacterias lacticas. 111
Congreso de Produccion Animal Tropical y I Simposio
FOCAL. [CD-ROM]. La Habana. Cuba

Garcia-Trujillo, R. & Garcia-Lopez, R. 1990. Bases para la
produccion de leche. Tomo I. Lactacion y Reproduccion
Ed. Instituto de Ciencia Animal. p.50

Garcia-Trujillo, R. & Pedroso, D.M. 1989. Alimentos para
rumiantes. Tablas de valor nutritivo. Ed. Instituto de

Cuban Journal of Agricultural Science, Volume 46, Number 3, 2012.

Ciencia Animal. La Habana, Cuba. p.3

Goering, H.K. & van Soest, P.J. 1970. Forage fibre analyses.
Apparatus, reagents, procedures and some applications.
Handbook. No.329. Agriculture Res. Service, USDA,
Washington. DC. Pp. 316-318

Hadjigeorgiou, I.E., Gordon, I.J. & Milne, J.A. 2003.
Intake, digestion and selection of roughage with different
staple lengths by sheep and goats. Small Rum. Res.
47:117

Hernandez, A., Pérez, .M. & Busch, O. 1999. Nueva
version de la genética de los suelos de Cuba. Instituto de
Suelos. AGROINFOR-MINAG. La Habana. Cuba. p. 64

Huhtanen, P. 1991. Associative effects of feeds in
ruminants. Norwegian J. Agric. Sci. 5:37

Marrero, Y.R. 2005. Las levaduras como mejoradoras de
la fermentacion ruminal de dietas con alto contenido
de fibra. PhD Thesis. Instituto de Ciencia Animal. La
Habana. Cuba. Pp. 93-104

Mc Leod, M.N. & Minson, D.J. 1987. Large particle
breakdown by cattle. En CSIRQ. Annual Report.
Australia. p. 56

Meneses, R.R. 2010. Aspectos generales sobre nutricion
y alimentacidn de caprinos. In <http://www.indap.gob.
cl/Docs/Documentos/Ganader%C3%ADa/Caprinos/
nutic_aliment caprinos.pdf.> [Consulted: October 25
octubre, 2010]

Mertens, D.R. 1983. Using neutral detergent fiber to
formulate dairy rations and estimate the net energy
content of forages. In: Proc. Cornell Nutr. Conf. Feed
Manuf. Syracuse, Cornell Univ. Ithaca, NY. p.6

Mertens, D.R. 1994. Regulation of forage intake. In: Forage
Quality, Evaluation and Utilization. Eds. G.C. Fahay.
Am. Soc. Agron. Madison, WI. Pp. 450-493

Michelena, B.J. & Delgado, A. 2008. Conservacién de
Forraje en el tropico. Tomo I. Ed. Instituto de Ciencia
Animal. p. 141

Nisbet, D.J. & Martin, S.A. 1991. Effect of a Saccharomyces
cerevisae culture on lactate utilization by the ruminal
bacterium Selenomonas ruminantium. J. Anim. Sci.
69:4628

Pérez-Infante, F. 2010. Estimado de la calidad del pasto
y los forrajes verdes cuando la disponibilidad no es
limitante. En: Ganaderia del Futuro Produccion y
Eficiencia. Ed. Palcogra. La Habana. Cuba. p. 33

Peters, M., Van der Hoek, R. & Schultze-Kraft, R. 2010.
Los pastos y forrajes en el tropico - retos en el marco
de un desarrollo sostenible. V Foro Latinoamericano
de Pastos y Forrajes. Palacio de las Convenciones. La
Habana. Cuba

Peterson, P. 2002. Forage for goats. In <http://
goatconnection.com/articles/publish/printer 102.
shtml>. [Consulted: March 2, 2010]

Ramos, J.J. 2005. Obtencién de un concentrado energético-
proteinico por fermentacion en estado so6lido de la cafla
de aztcar para bovinos en ceba. PhD Thesis. Instituto
de Ciencia Animal. La Habana. Cuba

Rotger, A., Ferret, A., Calsamiglia, S. & Manteca, X. 2006.
In situ degradability of seven plant protein supplements
in heifers fed high concentrate diets with different forage
to concentrate ratio. Anim. Feed Sci. Tech. 125:73

Sanchez, J. 2001. El valor nutritivo de algunos pastos
tropicales en Costa Rica. Curso: Actualizaciéon en



Cuban Journal of Agricultural Science, Volume 46, Number 3, 2012. 271

la Nutricion del Ganado Lechero. LANCE. Balsa. de rumiantes. Boletin Técnico. CERBAS.INTA

Atenas. Costa Rica. In <http://www.feednet.urc.ac.cr/  Tisserand, J.L., Bell, B., Masson, C., Cordelet, C. & Faurie,

bromatologia/pastos.htm>. [Consulted: March 1, 2009] F. 1986. Effect du traitemment des forrages par la
Santini, F.J. 1989. Utilizacion de granos en la alimentacion soude sur la composition de I'écosystéme microbien du

rumen des ovins et des caprins. Reproduction Nutrition
Developpement 26:313

Received: November 21, 2011



