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Abstract

Browse tree leaves from six species of Acacia bemgngustissimaA. drepanolobiumA. nilot-
ica, A. polyacanthaA. tortilis and A. senegalvere screened to quantify levels of extractable total
phenolics (TEP), extractable tannin (TET) and condensed tannin (CT). The CT in the leaf samples
were assayed for soluble, protein-bond and fibre-bound CT using a modified butanol/HCI technique
through improved extraction of tannin in leaf samples with aqueous sodium deodocyl sulphate (SDS)-
B-mercaptoethanol solution. Effect of tannins on in vitro organic matter digestibility (OMD) was
assessed by polyethylene glycol (PEG) tannin bioassay. Forages had variable crude protein (CP)
ranging from 176 g/kg DM imA. niloticato 229 g/lkg DM inA. angustissimaA. nilotica had the
lowest P <0.05) neutral detergent fibre (NDF), acid detergent fibre (ADF) and acid detergent lignin
(ADL) of 222, 134 and 55 g/kg DM, respectively, comparedt@olyacanthg505, 393 and 196 g/kg
DM, respectively). The TEP varied among species from 98.idrepanolobiunto 281 mg/g DM in

Abbreviations:ADF, acid detergent fibre; ADL, acid detergent lignin; ANFs, anti-nutritional factors; ANOVA,
analysis of variance; CP, crude protein; CT, condensed tannin; DM, dry matter; GP, gas production; ME, metabolis-
able energy; MW, molecular weight; NDF, neutral detergent fibre; OM, organic matter; OMD, organic matter
digestibility; PEG, polyethylene glycol; SDS, sodium deodosyl sulphate; TEP, total extractable phenolics; TET,
total extractable tannins
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A. nilotica. TET also varied from 84A. drepanolobiumto 256 mg/g DM inA. nilotica Total CT
varied between Acacia spp., and ranged from 524, iniloticato 98.3 mg/g DM inA. polyacantha

Most of CT in Acacia spp. was bound to protein (22.2-50.5 mg/g DM). Soluble and fibre-bound CT
fractions varied® < 0.05) among the species from 14.5 to 22.9 mg/g DM and 13.0 to 28.6 mg/g DM,
respectively. Addition of PEG in vitro increased gas production, OMD and metabolisable energy (ME)
content with the highest responge<0.05) inA. angustissimaompared to other Acacia spp. High
levels of phenolics and tannins in Acacia spp. samples could limit utilisation of Acacias by ruminants
through impaired feed digestibility and nutrient utilisation.

© 2004 Elsevier B.V. All rights reserved.
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1. Introduction

Ruminant production in the tropics is limited due to inadequate nitrogen (N) from low
guality forages such as hays, straw and stovezag, 1990, which often contain as low as
20-50 g/kg crude protein (CP) in the dry matter (DM) and so do not meet the minimum CP
requirement of 80 g/kg DM for optimal rumen microbial functioknfison and Bryden,
1998. Browse tree legumes and shrub foliages (i.e., leaves, twigs, pods and fruits and barks)
with their high CP contents of 100-250 g/kg DMg(Howerou, 1980 have potential as CP
supplements in ruminant diets. However, their utilisation could be limited by their high
content of polyphenolic compounds (e.g., phenolics and tannins), especially when fed at
high levels, due to their adverse effects on feed digestibility and nutrient availability. Tannins
are high molecular weight (i.e., >3000 Da) phenolic compounds that bind to proteins to form
complexes which precipitate dietary feed nutrients such as carbohydrates, proteins, minerals
(Mangan, 1988 Deleterious effects of phenolics and tannins include inhibition of digestive
enzymes, toxic effects on rumen microbBsdoker et al., 1994; Osuji and Odenyo, 1997
and toxic effects on intestinal mucosddngan, 1988

Browse foliage from Acacia spp. are important components in the diets of cattle, sheep,
goats and wild ungulates in arid and semi-arid regions of tropical Africa, including Tanzania.
Common Acacia species native to the semi-arid areas of Tanzania idcldaganolobium
A. hockij A. nilotica, A. polyacanthaA. tortilis, A. senegaandA. seyal Screening of browse
fodder for phenolic and tannin contents is limited by inconsistent analytical techniques used
for quantification of tannins3chofield et al., 2001Use of internal (i.e., authentic) purified
standards from similar forages under study has been suggeégiéel(nan and Mole, 1994
rather than the use of commercial standards, due to the variability that exists between the
nature of the phenolic molecules in the standard versus those in pléaitkdr and Becker,

1993.

Little is known about the chemistry, tannin activity and tannin structure—biological ac-
tivity relationship in different species of Acacia, and other tropical browse foliages. There
is a lack of knowledge on the nutritive potential of browse legume fodder from the different
species for example, thhe angustissiméoxicity that has been reported on rumen microbes
(Osuji and Odenyo, 199and in sheep@denyo et al., 1997and there is little information
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