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Abstract

The nutritive value of Ficus exasperata, F. polita, F. vogelli, F. abutilifolia, F. thonningii, and F.
mucoso in mixtures with 30% Panicum maximum were investigated in terms of their chemical
composition, saponins, phenols, in vitro gas production (IVGP), metabolizable energy (ME),
organic matter digestibility (OMD%) and short chain fatty acids (SCFA). Neutral detergent fibre
(NDF) was significantly (P<0.05) lowest in F thonningii. Saponin was detected in F. polita, while
Phenol was detected in all Ficus species except F. polita and J-. thonningii. IVGF, ME, OMD and
SCFA obtained for all Ficus species were significantly (P<0.05) higher than values obtained for F.
mucoso. Least value for soluble o’ fraction of the samples was recorded Jor F mucaoso (5.76),
similar to values obtained for F. thonningii (7.17), F. abutilifolia (7.92) and F. exasperaia (7.92).
Potential gas production 'h'values differed significantly (P<0.05) among F. exasperata (30.50),
I vogelli (43.92) and F mucoso (37.25), but was similar among F. polita (46.17), F. thonningii
(44.83) and I abutilifolia (44.50). Potentially degradable “a+b’ fractions for all ficus species
except F. mucoso were similar and significantly (P<0.05) higher than F. mucoso. Rate of
fermentation ‘¢’ differed significantly (P<0.05) between F. exasperata (0.06) and F. mucoso (0.04).
Data from this study showed that ull Ficus species except Ficus mucoso had potential to be used as
forage supplements in the dry season.
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Introduction multipurposc tree legumes like Gliricidia sepium,
ficus species, Leucaena leucocephala among
others is one of the ways of improving the
particularly during the dry season when poor utili'zation of low quality roughages. Gliricidia
quality forage and crop residues arc common ~ $¢Pium and Leucaena leucocephala are age-long
(Kibon and Orskov, 1993). The inclusion of Prowse plants but their extensive use is hampered

Browse species play a major role as feed for
ruminants in arid and semi arid regions,
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by coumarin in the former and mimosin in the
latter (Babayemi et al., 2006) Ficus species belong
to the family Moraceae and are common
homestead plants in Nigeria where they are
astablished mostly for provision of shade and
beautification of surroundings (Bamikole ef a/..
2004). Literature information about nutritive value
of ficus plants is scanty. Quick, cheap and
accurate methods of accessing nutritive values
of forages have been developed (Menke ef af.,
1979). Invitro gas production is a technique that
involves volumetric measurement of gas
production in phosphate and bicarbonate
buffered in virro incubations in syringes.
Although

fermentation are waste products and of no

gases produced during rumen

nutritive value to the ruminants, gas production
tests are used routinely in feed research as gas
volumes are related to both the extent and rate of
substrate degradation (Blummel ef al., 1997). This
study was undertaken to provide information on
the nutritive value of six ficus species through
the analysig of their chemical composition,
antinutritional components, in vifro digestibility
and gas production potential.

Materials and Methods

Sample collection and preparation.

Approximately Skg of leaf samples from six
species of ficus (Ficus polita, Ficus mucoso,
Ficus al_zzt(iltfolia, Ficus c_wsy.-?cm'm, fricus
vogelli and F. i‘cusz thonningii) wére collected in
the dry season (Décenibe_r 2005 - January 2006)
. wi_thinar;d'Qutsic'letghe,pggmiscs' 'of'University.of
Ibadan, Ibadan, Nigéria‘. Sémples from each ficus

species were collected [rom at least four
individual trees and from different parts of the
irecs and pooled for further analysis. Panicum
maximum was obtained from the pasture of the
Teaching and Resecarch farm at the same time
that the ficus samples were collected. Cassava
peel was obtained from freshly peeled tubers, to
prevent fermentation, from a gari processing
industry in Ibadan.

Dried ficus leaves, Panicum maximum and
cassava peefs were ground in a hammer mill to
pass through a Imm sicve. 200mg of samples
different
ingredicnts; 60% ficus species leaves, 30%

were prepared, comprising of 3
Panicum maximum and 10% cassava peels,

Chemical analysis

Ficus species leaves, Panicum maximum and
cassava pecls were oven dried at 65'C until a
constant weight was obtained for dry matter
determination. For cach sample, crud; pmtem
crude [ibre, ether extract and ash were determined
according to AOAC (1995). Neutral detergent
fibre, acid detergent fibre, and acid detefgent
lignin were determined as described by VanSoest
et al. (1991). Saponin and tannins were
determined as reported byb Babayemi er al.
(2004a).

In vitro gas production

The in vitro gas production ‘was delermined

accordmv to Menke and Stemgass (1988) Rumcn
hquot was obtained from three femaie West
African dwarf goats in the morning before the
goats were fed their daily ration of 40%
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concentrate (30% maize, 30% wheat offal, 20%
PKC, 10% BDG, 5% soyabean cake, 1% salt.
3.75% oyster shell and 0.25% fish meal) and 60%
Panicum maximum. 200 mg of each species of
ficus and the other ingredients in the given
proportions were placed in 120 ml caliberated
syringes in triplicates. To the 200 mg sample in

Py ] thé’s}"r‘{ngewﬁacﬁéd 30 ml inocudum contar e

cheese-cloth strained rumen Hquor and buiter
(1:4, V/V) uﬁdér constant flushing with C0,
(Babayemi er al., 2006). The gas production was
measuredat3,6,9, 12,15, 18,21 and 24h. After 24
hr of incubation, the amount of methane
produced were estimated (Babayemi et al., 2006).
Metabolizable energy (ME, MJ/Kg DM) and
organic matter digestibility (OMD, %) were
estimated as established (Menke and Steingass,
1988) and short chain fatty acids (SCFA) were
calculated as described by Getachew er al. (1999).
The volume of the gas produced was plotted
against the incubation time, and the gas
production characteristics were estimated using
the equation: Y=a+b (1-e*") described by Orskov
and Macdonald (1979), where Y= volume of gas
produced at time‘t’, a= intercept (gas produced
from the soluble fraction), b= gas production from
the insoluble fraction, ¢ = gas production rate
constant for the insoluble fraction (b), t =
incubation time. Metabolizable energy (ME, MY/
Kg DM) and organic matter digestibility (OMD,
%) were estimated as established (Menke and
Steingass, 1988) and short chain fatty acids
(SCFA).was calcutated as reported (Getachew er
al., 1999),

ME=220+0.136GV +0.057CP + 0.0029CE
OMD= 14 88 +0.889GV +0.45CP + 0.651 XA
SCFA=0.0239GV~0.0601

Where GV, CP, CF and XA are gas production
(ml/200 mg DM), crude protein, crude fibre and
ash of the incubated samples respectively.

Statistical analysis _
Data collected were subjected to analysis of
variance (ANOVA) procedure of SAS (1999)ina
completely randomized design. Significant means
were separated using the Duncan multiple range
test of the same package.

Results

Chemical composition and fibre analysis of six
species of ficus, Panicum maximum and cassava
peels in the dry season are shown in Table 1.
Significant (P<0.05) differences were observed
in the crude protein values for all the ficus species
with bighest value observed in F vogelli (16.66g/
100 g DM) and significantly (P<0.05) least value
observed in £ exasperata (7.55 2/100 g DM).
Fibre and ash contents were observed to be
significantly (P<0.05) highest 32.05 2/100 g DM
and 20.50 /100 g DM respectively in F
thonningii,

The ash contents of £ abutilifolia (13.50 ¢/100
g DM) and F. mucoso (14.00 g /100 g DM) did
not differ significantly. The least ash content was
obtained in £ polita. The NDF value recorded
for Panicum maximum (79.50 /100 g DM) was
significantly (P<0.05) higher than values
recorded for all ficus species in the dry season,
F. thonningii bad significantly (P<0.05) lowest
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Tabie.1: Chemical compositions (g/100 g DM) of six ficus species in the dry season

CP___CF

: EE __ASH NDF ADF  ADL DM

. politc 15710 22000 2050° 7750 67.00%  §2.507 22.00° 3044
F vogelli 16.66" 3025 1890° 1100 7450 40.50° 3325 34.40°
Foabutilifolia 1243 26.00°  20.05°  13.50° 7075 45.75%  35.40°  23.51F
Foomeoso 11380 21108 16750 14000 67200 20.00¢ 21250 37.00°

Foevasperate 7.580 27.00°  18.05%  15.05°  74.53"  19.50¢  10.52"  25.70'
F thonningi  9.63°  32.05°° 2205 2050 52.50° 33.00° 26.00° 20.46"
L. mercimum 6.33%  31.25° 1850 9.00° 79.50° 33509 27.50° '31.00°
Cassavapecls 611" 140" 17.50°  7.05' 70.00°  23.00' 1695 66.76"
SEM 0.00 002 005 008 022 017 004 002

a, ¢ «boe £ 2, means on the sane column with different Nl:i;;;:Lll[ are sigaificantly ditferent (120053, CP = Crude Pectern, CF - Crue
Fibre, £F - Fther Estiact NDF - Neatial detergeor fibre. ADF = Acid detevgent fibre, ADL = Acid defergent lignin. DM =

Dry pratter. SEM - Standard enor of mean; = Fieus, '

{* = Pamcun. :

value of NDF., ADF value was significantly  significantly (P<0.05) highest value among the
(P<0.05) highest in £ polita(82.50 /100 gDM)  Ficus species.

and lowest (P<0.05) in £ mucusu(z‘)‘OOg/IOO I3 Qualitative contents of saponin and phenol
DM). The values of ADF for £ thonningiiand P of the ficus species (Table 2) revealed that in the
maximumwere similar, ADL was highest (P<0.05)  dry sedson, the content of saponin is low in #
in F abutilifolic (35.40 g/100 g DM) and  polita but absent in  other ficus species
signiﬁcam[y (P<(.05) lowest in F exasperata  investigated. Tannin was not found in F polita
(10.52p/100 ¢ DM). DM values in all the ficus  and F thonningii but was present in F. vogelli,
species were significantly (P<0.05) different from K abutilifolia; F. mucoso, and F exasperata in
one another with Ficus mucoso having the form of condensed tannin.

“" Table 2: Qualitative contents of saponin and phenols in six ficus species in the dry season

Saponins Phenols
Sample Foam (mm) Comment Colour change  Comment
F. polita 6 Low - Negative
F. vogelli 2 Negative Dark green CT
F. aburilifolia 2 . Negative - Dark green CT
F. mucoso - Negative Dark green CT
F. exasperata = Negative Dark green CT
F. thonningii 2 Negative = : Negative

F = Ficus, CT = Condensed tannins,
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The effect of in vitro fermentation on IVGP,

ME, OMD and SCFA for the six ficus species

containing diets incubatcd for 24 hrs in the dry
season are presented in Table 3. IVGP, ME, OMD
and SCFA obtained for £ abutilifolia, F.
exasperata, F polita, F. thonningii and F. vogelli
were not significantly (P>0.05) different from one
another, but were significantly (P<0.05) higher
than values obtained for Ficus mucoso.

The in vitro gas production characteristics
of ficus species incubated with Pdvnigum
maximum for 24 hr it the dry season is as shown
in Table 4. Potential gas production ‘b’ (ml/200
mg DM) recorded for F. polita, E ihonningii, E

abutilifolia and F. exasperata were significantly
(P<0.05) higher than that of F vogelli and F. '

mucoso. The soluble ‘a’ fraction of the samples
was lowest and signiﬁchnt (P<0.05) in ¥ mucoso
(5.76), and highest in . polita (9.08).

There were no sighificant diffefences in the
‘a+b’ values (potentially degradable fractions)
of K polita, F.

thonningii, K. vogelli, F.

Wy

abutilifolia and F. exasperata. These values
were however, significantly (P<0.05) higher than
‘a+b’ value obtained for Ficus mucoso (43.00%).
The degradation constant ‘c’ of the insoluble
but fermentable fraction of Ficus exasperata
(0.06) was significantly (P<0.05) higher than that
of Ficus abutilifolia (0.04) and F. mucoso (0.04).

Discussion

The variations observed in chemical composition
of the ficus species in the dry season were similar
to those previously reported in other West
African browse trees (Ritiner and Reed, 1992)
and also consistent with the pattern observed in
some multipurpose trees in Nigeria (Arigbede et
al., 2003). Differences in cell wall lignificatton
could be responsible for the variations observed
in the chémipal compositions of the ficus species.
The range of crude protein for the ficus species
as indicated by the proximate composition
confirmed the high protein content. The high

~ level of crude protein contents in the ficus species

Table 3: Effect of [ vitro fenﬁemation’pn IVGP, ME, OMD and SCFA for
six ficus species ¢ontainii1g diets in the dry season

Ficus species IVGP - ME oMD SCFA
F. abutilifolia 36.42° 7.75° 58.24° 0.81°

F. exasperatu 42.42° 8.44° 63.16° 0.95°

F. nicoso - 27.00° © 644 49.94° 0.59"
F. polita .39.25° -8.21° 59.95° 0.88°

F. thonningii » 35778 7.59* 59.12* 0.79°

F. vogelli 36.257 .71 s 57.35° 0.81°

SEM. 234 ~ 031 2.05

0.06

a, ¢, d, e, f, g; means on the same column w1th ditferent superscripts are swnlf cantly

different (P<0.05).

. F = Ficus; IVGP = In vitro gas production; ME = Metabolisable energy; OMD = Orgjamc matter
-digestibility; SCFA = Short chain fatty acids. SEM = Standard error of means
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compared favourably with carlier reports (Rittner

and Reed, 1992; Larbi et al., 1998; Arigbede ef

al., 2002; Aye, 2002; Bamikolc et af., 2003;

Bamikole et al., 2004). The high levels of crude

protein in the Ficus species, particularly Ficus

polita could make these tree foliages good dry

scason supplement of P maximum which had -
CPof6.33g/100 g DM. The CP values in  polita

and £ vogelli were higher than that reported for

Lablab purpureus (Baba_vemi et al.,2006). Except

in £ polita, the ash contents of all the ficus

species investigated were higher than values of
ash reported for Leucaena leucocephala,

Lablab purpureus and Gliricidia sepium (Ajayi

et al., 2005).

However, the ash content of ficus species
were consistent with the value 0f17.31% reported
for Ficus thonningii (Ajayi et al., 2005), but
higher than the 3.33g/100 g DM reported by
Bamikole et al. (2004) for F. thonningii. There
seems (o be an inconsistent variation in the crude
fibre, NDF and ADF contents of the ficus species.
The moderate level of NDF in Ficus polita

(67.00g/100 ¢ DM) and its relatively highet CP’
( 15.7 1/100 ¢ DM) presents it as forage of choice
in the dry season amongst others when they are
all available. The levels of NDF in the Ficus
species investigated in this study were
comparable to those reported elsewhere for some
valuable multipurpose trees in Nigeria (Bayer,
1990, Larbi et al, 1993).

The presence of saponin in low quantity in
Ficus polita makes it a quality feed for ruminant
livestock production, particularly in the dry
season. Feedstuffs containing saponin had been
shown to be defaunating agents (Teferedegne,
2000}, and capable of recfucing methane
production (Babayemi et a/., 2004b).

E abutilifolia, F. exasperata, F. polita, F
thonningii and I vogelli were all similar in their
values of IVGP, ME, OMD and SCFA but
significantly higher than F mucoso. So the
forages are suitable in supplementing forages
fed to ruminant animals particularly in the dry
season when grasses are scarce. F. mucoso
seems not to be adequate as a supplement in

Table 4: Gas production characteristics of six ficus species based diets incubated for 24 hr in dry season

 Ficus species a b atb n ¢

F. polita 9.08" 46.17™ 5525° 0.05™
F. thonningii T 44.83 51.75° 0.05™
. vogelli 833" 43.92° 5225 0.05%
. abutilifolia 7920 44,50 54D 0.04°
F. exasperata 7.92° 50.50° 58.42" 0.06"
F mucoso 5.76" 37.25¢ 43.00° 0.04"
SEM 0.01 4.07 434 . 1.49

a, ¢, d, e, 1, g; means on the same column with different superscripts are significantly different

(P<0.05).

F'=Ficus; a=Soluble fraction; b = Potential gas production; a+b = Potentially degradable

fraction; c = rate of fermentation (constant). SEM = standard error of means.
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ruminant feeding compared to other ficus specics
investigated in térms of the parameters examined.
The values of ME. OMD and SCFA for £ mucoso
were however higher than the values reported
for both tea lcaf and spent tea lcaf {Babavemi e
al.. 2006) and also higher than some Agro-
industrial wastes ¢.g Dried brewers’ grains, cocoa
waste meal; and rice bran (Aregheore and
Abduirazak, 2005). In vitro gas production,
which is an indicator of the degradability of a
forage sample was also significantly Jow in F
mucoso.

The potential gas production in this study
were similar to 49.5ml/200mg DM reported by
Makkar and Becker (1996) for Moringa oleifera
leaves, Cerilto and Juarez (2004). (45.0-52.6 ml/
200 mg DM), for tree species in the semi arid
region of North Mexico and Arigbede et al. (2006)
(12.5-44.9 mi200 mg DM) for multipurpose trees
in Abeokuta, Nigeria. The high protein content
of I exasperata could have imparted positive
influence on the microorganisms, since gas
production is positively related to microbial
protein synthesis. The same poor result in £
mucoso was evident in the potentially degradable
fraction ‘a+b’ value. the fermentable fraction ‘b’
and the rate constant for fermentation ‘¢c’. The
values 0 0.04-0.06 obtained for the fractional rate
of gas production of the Ficus species
investigated in this study revealed high
digestibility as the rate at which a feed or its
clesnical constituents are broken down in the
rumen is as important as the extent of digestion
(Arigbede ¢t al.. 2006). These values were also
similar to 0.026-0.059 reported for multipurpose

trees {Makkar and Be«;ker, 1996}, 0.048-0.055
reported for Leucaena leucocephalh and
Glliricidia sepium tespectively (Brenda et af..
1997). Higher values of 0.056-0.17 were repdrted
for corn grain and canola meal by Getachew e
ol (2004) probably due to higher nutrient
concentration in those feeds than forage samples
used in this study. The poor performarice of
Ficus mucoso in all these parameters may be a
result of its low ether extract, crude ﬁbré‘, acid
detergent fibre, acid detergent Jignin and high
dry matter amongst the ficus species. '

Conclusion

In terms of their in vitro gas prndiuction
parameters, contenis of saponin and phenols,
and gas characteristics, except £ mucoso, the
ficus species investigated showed potentials ws
supplements for dry season feeding of ruminants.
These ficus species can be fed to ruminants either
as supplements or as whole diets without
detrimental effects.
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