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ABSTRACT :

This study was undertaken in a trial to evaluate the antifungal effect of tannins and
tannin-rich plants . The research was conducted in two parts, the first one was in-vivo study
where 25 male baladi goats were randomly classified into five groups (5 per each). The first
group was left as a control while the second, third, fourth and fifth were received 5, 10, 15
and 20% Acacia nilotica leaves, respectively. Over one month, two faecal and ruminal
samples were collected weekly to study the pH and total fungal count. The obtained results
revealed that there was no effect of Acacia nilotica on pH of the ruminal or faecal samples.
On the other hand, the total fungal count was drastically reduced only in the fourth and
fifth groups that received 15 and 20% A. nilotica, respectively. However, the inhibition
percentages of the ruminal fungal count were 12.7 and 43.3% in the fourth anf fifth groups,
respectively while they were 46.5 and 62.9% in the faecal matter in the fourth and fifth
groups, respectively. The second part was the in-virto study where three concentrations of
Acacia nilotica leaves viz. , 0.25, 0.50 and 0.75% were added to fungal suspension and the
count was determined over two hours at 30 minutes intervals. Four fungal species including
Aspergillus fumigatus, A. flavus, A. niger and Fusarium solani were tested. The results showed
that there was no effect on all fungal species at0.25%, while the inhibition was directly
increased by the increase in concentration of A. nilotica. The results illustrated that
inhibition was also directly proportional to the time. It was revealed thatA. flavus was
highly sensitive to A. nilotica where its inhibition percentages were up to 77.5 and 89.1% at
0.50 and 0.75%, respectively, followed by Fusarium solani and A. fumigatus. On the other
hand, A. miger was the most resistant fungal species to the tannin-rich plant where it was
only inhibited by 24.0 and 68.4% at 0.50 and 0.75%, respectively. From the obtained results
one can safely conclude that the tannin and tannin-rich plants have strong antifungal
properties which are directly proportional with the concentration of tannins and their time
of contact with the fungus. In this respect tannins could be used as a tool to reduce the
fungal count and protect the animal from their direct harmful effect on its health.
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INTRODUCTION :

Colonization of microfungi in the rumen
have an important implication in growth and
health status of ruminants. Extremely
slow growth rate of sheep in the summer
and autumn was attributed [1], to the presence
of pathogenic fungi among the ruminal flora of
these animals.

Apart from the indirect effect of fungi by
their mycotoxins on animal’s health, they also
have direct harmful effects on animal’s tissues.
Since fungi have the ability to grow on the
feeding substrate, mouldy hay, straw and cereals
are considered the main sources of ruminal and
air fungi [2]. Since many fungal species can grow
under the ruminal conditions, so, their presence
in animal’s rumen must be expected [3].

Plants produce a great variety of defensive
chemicals which may give resistance to the
fungal diseases [4]. There are many specific
and non-specific biologically active substances
that have the potential to inhibit fungal growth.
These substances occur commonly as constituents
of the plant tissues. Polyphenolic compounds
particularly tannins constitute the major class
of the secondary plant metabolites whichhave
the antifungal characters. Protection of plant
tissues against fungal attack was attributed to the
presence of tannins. Presence of polyphenols,
phenolic acids, aldehydes, quinones and other
flavonoids gives the antifungal properties to the
plant tissues [4]. Due to the heterogeneous dist-
ribution of polyphenolic compounds between
different plants and within the different tissues of
the same plant, they are thought to have
profound effects on the distribution of fungal

species and structure of communities [5]. In 1947
Gilliver [6] tested water extracts of 1915 plant
species and the results showed that about 23%
contained antifungal substances. These antifungal
compounds are particularly widespread in the
woody plant species[7].

Natural plant tannins are amorphous, water
soluble polyhydroxy phenolic compounds of
molecular weight (500-3000 daltons). They
contain sufficient number of hydroxyl groups
(1-2/100 daltons) enabling the molecule to form
an effective cross-linking with proteins and
other macro-molecules under the appropriate
conditions [8,9]. Tannins were classified into two
main groups, hydrolysable and condensed forms
[10,11].

The antimicrobial effects of tannins are
attributed to their affinity to react with proteins
and other macromolecules, as well as , mem-
brane structure, microorganisms [8,12-14]. This
occurs mainly , through hydrogen bonding
between hydroxyl groups of tannins and free
amino groups of the proteins [8-10,15].
Moreover, hydrogen bonds may be formed
between hydroxyl groups of tannins with
carboxyl groups of other polymers[16-19]. The
antibacterial effects of tannins have been
demonstrated [20,21,23]. Great efforts have
been devoted to study the effects of chemically
defined polyphenols of low and high molecular
weight on the phyto-pathogenic fungal and
disease development.

As early as 1911, Cook & Taubenhous[24],
showed that 18 species of saprophytic and
pathogenic fungal species were inhibited when
crude extract of tannins were incorporated
into the culture media. Subsequent studies
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were undertaken to demonstrate the antifungal
effect of tannins [4,25-32].

Mode, of antifungal properties of tannins
and other polyphenolic compounds can be
attributed to their ability to inactivate
respiratory enzymes and some extracellular
enzymes of fungi [33-35]. Imhibition of
extracellular cellulase, xylanases and pictinase
by phenolics seems to be associated with the
presence of enzyme -SH (sulfhydryl) groups.
Normally (-SH) groups function to activate the
enzyme but they tend also to react with
oxidised phenols and so become inactivated
[29]. Moreover, Goldstein & Swain [36],
stated that the inhibitory actions of tannins are
probably due to the readiness with which they
tan or form complexes with extracellular
enzymes. Since there is no available
literature about the in-vivo effects of plant
tannins on fungi of ruminal juice and faecal
matter, this work was performed . Moreover, the
work includes also an in-vifro effect of raw leaves
of Acacia nilotica (tannin-rich plant) at different
concentrations on most dominant fungal species
demonstrated during the in-vivo studies.

EXPERIMENTAL :

Materials & Methods :
1)- In-vivo studies :

A) Animals:

This work was conducted at the clinic of
Veterinary Medicine, Assiut University where
five groups (5 per each) of male balady goats
(3-5 years of age with an average of 19-21 kg

body weight) were used. The animals were
clinically examined to ensure their soundness
before starting the experiment.

B) The plant :

The leaves of Acacia nilotica (as a tannin-
rich plant) were freshly plucked, air dried and
finally grinded.

C) Experimental procedures :

In order to determine the antifungal effect
of the plant material, various amounts were
added to the normal ration of the animals
where the first group was left as a control
throughout the experiment. The second, third,
fourth and fifth groups received their rations
with 5, 10, 15 and 20% of the prepared plant
material, respectively.

D) Sampling schedules :

Two samples of the faecal and ruminal
juice were collected weekly during the
preliminary period as well as the experimental
period. The samples were collected under
complete aseptic conditions. About 90 g of
faecal matter were collected in sterile plastic
bags hanged to the hind quarters of each
animal by clips. On the other hand, 50-100 ml
of ruminal juice were collected in sterile flask
by a sterile stomach tube. After calming down
the animal, a sterile stomach tube was introduced
through the animal’s mouth to the rumen.
However, the stomach tube was moved to and fro
to obtain a representative sample from different
strata of the rumen. The collected ruminal
juice samples were immediately kept in the
refrigerator for their mycological examination.
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E) Mycological examination:

Basic dilutions (1:10) of faecal matters
were prepared by addition of 10 grams of
faecal matter to 90 ml sterile saline solution.
The faecal matter was thoroughly mixed in the
saline by using a sterile blender and then
sieved through a sterile gauze. Moreover, 1:10
basic dilution of the ruminal juice samples was
also prepared where 1 ml of the filtered juice
was mixed with 9 ml sterile saline solution.
Ten fold serial dilutions were prepared from
both faecal and ruminal samples.

F) Fungal counting and identification :

For enumeration and identification of
fungi, replicate plates of Sabroud dextrose
agar medium (SDAM) were inoculated and
were incubated at 25°C for 7-10 days. The
growing colonies were identified and were
counted according to their macro- and
microscopic characters [2,37-42].

G) Determination of pH :

pH values were determined directly in the
ruminal juice samples by using the pH meter
(Orion pH meter model 250 A). On the other
hand, pH values of 5% suspension of both
faecal matter and ruminal juice samples (in
distilled water) were also determined.

2)- In- vitro studies:

A) Fungal suspension:

The tested fungi (A. niger, A. fumigatus,
A. flavus and Fusarium solani) were first
inoculated onto SDAM (Difco) and incubated

at 25°C for two weeks, then the fangal growth
was harvested by scraping the plate with
sterilized spatula to minimize the amount of
the agar carryover. The cells were immediately
suspended in 20 ml sterile saline solution (0.85
Nacl, W/V). Sterile glass beads were added
and the fungus was uniformly distributed on a
rotatory plateform shaker at 120 rpm for 15
minutes [30].

B)Antifungal effect of the raw plant
material :

Three concentrations (0.25, 0.50 and 0.75%)
were prepared from the Acacia nilotica leaves.
The concentrations were prepared by addition
of 50,100 and 150 mg of the prepared plant
materials to 19 ml of sterile saline solution and
1 ml of the fungal suspension. On the other
hand, control test was prepared by addition of
1 ml of the fungal suspension to 19 ml of the
physiological saline solution without plant
material.

At time interval, fungal count was conducted
by pour plate technique [43]. The inoculated
plates were incubated at 25°C for two weeks.
Growing colonies were counted and the total
fungal count was calculated as colony forming
units (CFU)/ml (ruminal juice) and CFU/g
(faecal matter). The inhibition percentages
were calculated by the equation according to
Klindworth et al.[44] :

Inhibition %= (A-B)100/A

where :

A= Control plate count .
B= Test plate count .
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RESULTS AND DISCUSSION :

Data presented in table (1) revealed that,
under conditions of the experiment the mean
pH values of ruminal samples ranged from
6.44+0.05 to 6.61+0.07 (in the raw samples)
while ranged from 6.4110.04 to 6.5410.13
(in 5% ruminal suspension). On the other
hand, the pH values of the control samples
were 7.18+0.04 (raw ruminal samples), and
7.11+0.03 (in 5% ruminal suspension),
respectively. The obtained results showed that
pH values of the ruminal liquor was within the
normal range. These results more or less are
in agreement with the results recorded [45-48],
where the pH values of ruminal samples
ranged from 5.5-7.9 under different rations.
The slight fluctuation of pH values in our
study may be attributed to some factors as
stirring the samples, method of collection and
type of the rations whether rich in carbo-
hydrates or in nitrogenous feed [45, 49,50].
However, the mean pH values of 5% faecal
samples were between 8.1940.07 and
8.24+0.08, while it was 7.9+0.05 in the control
samples. The results revealed that there is no
significant effect of the plant materials on pH
values of the faecal or ruminal juice.

Aerobic fungi might be expected in the
rumen because of their ubiquitous presence in
animal’s feed stuffs and the ability of some of
them to grow anaerobically under the ruminal
conditions [3]. Table (2) and Fig. (1) revealed
that, the total fungal count in the ruminal

juice was reduced from 1.2x10° in the control
group to 6.8x10%ml in the fifth group. The
count was higher than that recorded by Abdel-
Salam [48], who found that the total fungal
count in the ruminal juice was ranged from
1.6x10% to 3.9x10% according to the feed stuffs
used. However, the total count was drastically
reduced only in the fourth and fifth groups
where the fungal inhibition was increased from
12.7% in the fourth group to 43.3% in the fifth
group, while the count in the second and third
groups was fluctuated. Moreover, the same
results were recorded in the faecal matter
where the total count was reduced from 1.7x10°
(control group) to 6.3x104 in the fifth group with
62.9 inhibition percentage. A significant
reduction of the fungal count was only showed
in the fourth and fifth groups. The percentage
of inhibition was increased from 46.5% (in the
fourth group) to 62.9% (in the fifth group).
This could be attributed to the tannins content
incorporated in the rations performed to these
animal’s groups (table 2). This confirm the
theory that antimicrobial effect of phenolic
compounds are directly proportional to their
concentration [30,51-53]. Fluctuation of the
fungal count both in ruminal juice and faecal
matter in the second and third groups could be
attributed to the lower content of tannins.
Since the source of fungi in lower intestine is
from ruminal content, so reduction of their
total count in the rumen by tannins will in turn
reduce their count in the faecal matter.
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Table (1): Mean pH values in both ruminal and faecal samples.

Animal groups

Examined Samples

Ruminal Faecal
Raw 5% Suspension 5% Suspension
1% group (control) 7.18+ 0.04 7.1140.03 7.9+0.05
2™ (5% Acacia nilotica) 6.59+ 0.07 6.530.03 8.19+0.09
3™ (10% A. nilotica) 6.61% 0.07 6.54+0.13 8.24+0.08
4™ (15% A. nilotica) 6.49+ 0.04 6.46+0.06 8.22+0.08
5™ 20% A. nilotica) 6.4+ 0.05 6.41+0.04 8.19+0.07

Table (2): Mean total fungal count in both ruminal and faecal samples.

Animal groups Fungal count
Ruminal samples Faecal samples
Count Inhibition % Count Inhibition %

1** group (control) 1.2x10° " 1.7x10° -

2" group 9.9x10* 17.5 3.5x10° ¢

3™ group 2.3x10° " 2.5x10° 5

4™ group 9.4x10* 12.7 9.3x10* 45.3

5™ group 6.8 x10* 433 6.3x10° 62.9
* There is no inhibition as the count was higher than that in the control group.

Concerning differential fungal count, tables the unfavourable conditions in the

(3&4) illustrated that Aspergilli represent the
most frequent species where ten species of the
genus were identified in the ruminal liquor
while eight species were in the faecal matter.
The Aspergilli represent more or less fifth
fungal counts in the ruminal juice (17.7%)
while it represented 83.3% of the total count in
the faecal matter. These results disagree with
that recorded [48], who revealed that 72.2% of
the total fungal count in the ruminal juice was
Aspergilli. However, Aspergillus niger and A.
fumigatus were the most dominant species of
Aspergilli both in ruminal and faecal samples.
The high incidence of Aspergilli in the faecal
matter may be attributed to their resistance to

gastrointestinal tract. The results in table
(3&4) showed that the number of many fungal
species decreased by the effect of tannin-
containing plant while other species were
completely disappeared durig the subsequent
investigation. This disappearence may be due to
their sensitivity to the phenolic compounds as
Aspergillus  terreus, A. candidum, A. ustus,
Fusarium oxysporum, F. solani, Penicillium
species, Scopulariopsis brevicaulis, Cladosporium,
Curvularia  species, Trichodeima  species,
Paecilomyces species and some yeast species. The
majority of yeast cells were obviously
destroyed during their passage through the
alimentary tract, whereas large quantities of
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fungi could be excreted in a viable state[54].
Some fungal species were recorded again after
their disappearence as A. fumigatus, A.
glaucus, A. clavatus which may be attributed
to their introduction again with the mouldy
feeding stuffs [2,3].

It was revealed that the percentages of the
total Aspergilli in the ruminal juice were 17.7,
30.0, 11.3, 97.8 and 93.1% in the first, second,
third, fourth and fifth groups, respectively
(table 3). Moreover, the percentage of
Aspergilli in the faecal matter was 83.3% (in
the control group), while they were 91.4, 80.0,
98.9, and 98.4% in the second, third, fourth
and fifth groups, respectively (table 4). These
results indicated that the percentages of
Aspergilli were increased in the ruminal juice
and faecal matter by increasing concentration
of tannins incorporated. This could be
attributed to the relative resistance of
Aspergilli to the unfavourable conditions in the
gastro intestinal tract which in turn increase
their percentagesof occurrence[54]. Moreover,
many of Aspergilli species are relatively
resistant to the effect of tannins in relation to
the other fungal species. This in turn increases
the percentages of Aspergilli by increasing the
tannins in the animal’s feed. From hygienic
point of view, many of the isolated fungi are
pathogenic and have the ability to induce
direct and indirect harmful effects on the
animal’s tissue as aspergillosis, aspergilo-
toxicosis, hepatic degeneration, liver cancer,
internal haemorrhage, intestinal phycomycosis,
hyperkeratosis as well as mycotic abortion
[2,55-58].

Concerning the in-vitro effect of Acacia
nilotica on some fungal species, table (5) and
figure (2 & 3), showed that the percentages of
inhibition of the fungal species are directly
proportial to the concentration of the tannins
content and to the time of contact. In this
respect it was revealed that a concentration of
0.25% had no effect on any fungal species
under test and their count was fluctuated
within the normal range as that in the
control count. On the other hand, the
percentage of inhibition was increased by the
time both at 0.50% (100 mg/20 ml) and 0.75%
(150 mg/20 mil). Table 5, illustrated that the
antifungal effect of tannins varied according to
the fungal species under test. However,
A. flavus was highly inhibited by addition of
A. nilotica than other species where 77.5% and
89.1% inhibition was noted by addition of
0.50% and 0.75%, respectively. Moreover,
Fusarium solani was inhibited by 30.8% and
82.5% at 0.50% and 0.75% of the plant
material, while 25.0% and 79.6% inhibition
was noted in the A. fumigatus when A. nilotica
was added by 0.50% and 0.75%, respectively.
On the other hand, A. niger was the most
resistant fungal species to the phenolic
compounds where it was only inhibited by
24.0% and 68.4% at 0.50% and 0.75%,
respectively. More or less similar results
were recorded [14,26,30,32,52,59], where an
antifungal effect was showed by using tannins
from variable sources. No antifungal effect
was repoted [60], when they wused tannin
fragments as some flavonoid materials.
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Table (3): Differential fungal count in the ruminal samples.

Fungal isolates Animal groups
1% group 2" group 3 group 4" group s group

Aspergillus niger 2.8x10%42.4x10°  9.4x10%48.9x10°  1.9x10%:4.2x10° 4.2x10%2.4x10* 2.6x10°+4.0x107
A. flavus 18x10°46.0x10°  2.5x10%2.4x10°  1.4x10%45.8x10° 4.5x10%+1.2x10* 1.8x10%+4.7x10
A. fumigatus 3.8x10°42.4x10% 0 0 0 2.4x10%1.2x10°
A. glacus 3.5x10°42.2x10° 0 1.3x10%2.4x10°  1.8x10°15.9x10*  1.9x1040.7x10
A. clavatus 1.4x10%42.4x10 0 0 2.1x10%41.6x107  1.3x1040.05x10
A. sydowi 27x10P41.3x10°  2.4x10%43.2x10  1.6x10%42.7x10  2-3x10£0.5x10  1.1x10+0.6x10
A. versicolor 13x10%42.1x10°  4.2x10°#1.8x10°  3.4x10%42.2x10  1.7x10°+1.8x10  1.0x10%+1.2x10
A. terreus 1.0x10%+0.8x10 1.7x10+0.8x10 0 0 0
A. candidum 6.4x10+1.2x10  2.3x1041.4x10 0 0 0
A. ustus 3.4x1041.1x10 0 0 0 0
Total Aspergilli count  3.0x10% (17.7%)  3.9x10° 30 %)  4.7x10* (11.3%) 8.9x10* (97.8 %) 2.7x10" (93.1 %)
Geotrichum candidum 1 8x10°42.1x10°  2.8x10%1.1x0°  1.dx10°42.3x10° 3.4x10%41.7x10%  3.4x10%41.7x10%
Fusarium oxysporum  6.8x10%+4.2x10*  4.3x10%47.1x10 0 0 0
F. solani 5.2x1040.7x10  2.1x10:0.05x10 0 0 0
Mucor spp. 73x1045.1x107  6.2x10%48.210°  4.3x10%1.3x10° 1.5x10%42.4x107  1.5x10°42.4x107
Penicillum spp. 3.1x10%41.7x10%  1.2x10%44.1x10 0 0 0
Scopulariopsis
brevicaulis 42x10%41.1x10%  3.7x10%44,7x10  S5:2x100.7x10 0 0
Cladosporium spp. 4.9x10+0.3x10 0 0 0 0
Curvularia spp. 6.2x10+0.5x10 0 0 0 0
Trichoderma spp. 4.3x10%+1.8x107  2.3x10+0.7x10 0 0 0
Pacelomyces spp. 2.7x1040.08x10  1.1x10++0.02x10 0 0 0
Yeast spp. 2.1x10%43.4x10 0 0 0 0
Sterile mycelium 3.6x10+1.2x10 0 1.8x10+0.5x10 0 0
Total 2.2x10° 1.3x10° 2.1x10° 9.1x10* 2.9x10*
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Table (4): Mean fungal count in the faecal samples.

Fungal isolates Faecal samples
1% group (Control) 2" group 34 group 4th group 5t oroup

Aspergillus niger 3.0x10°41.2x107  7.0x1049.8x10°  6.2x10%42.3x10*  5.4x10°44.2x10°  3.8x10°+1.7x10°
A. flavus 5.7x10%46.2x10  1.9x10°%7.1x10°  6.7x10%1.3x10*  2.3x10*+1.5x10°  4.6x10°42.1x10°
A. fumigatus LO0x10°42.3x10°  2.1x10%9.3x10°  6.3x10%41.9x10*  5.7x10%42.7x10°  5.1x10°+4.1x10%
A. sydowi 4.3x10%1.2x10  2.7x10%8.1x107  1.7x10%3.2x10  2.3x10°+1.1x10° 1.9x10%3.2x10
A.versicolor L8x10%3.1x10  3.4x10%2.1x10°  52x10°46.1x10  4.3x10°42.1x10° 2.8x10°+7.2x10
A.clavatus 7.0x10° +4.1x10° 0 0 0 0

A. ochracus 1.2x10%+1.3x10° 0 0 0 0
A.candidum 1.8x10%43.7x10 0 0 0 4

Total Aspergilli count  1.5x10°(83.3%)  3.2x10° (91.4%)  2.0x10° (80%) 9.2x10* (98.9%) 6.2x10* (98.4%)
Fusarium solani 4.7x1040.7x10 0 0 0 0

F. oxysporum 2.1x1040.3x10 0 0 0 0

Mucor spp. 1.3x10%5.1x107  3.1x10%3.7x16°  5.5x10%6.4x10°  3.1x10%+4.2x10 3.6x10%42.1x10%
Curvularia spp. 1.2x10:40.5x10 0 0 0 0
Penicillum spp. 1.0x10%5.2x10 0 0 0 0
Trichoderma spp. 2.8x10%1.5x10 0 0 0 0
Geofrichum candidum 2 3x10%7.2x10°  1.3x10%t4.1x10 0 0 0

Yeast spp. 1.2x10°43.2x10 0 0 0 0

Sterile mycelinm 7.3x10%0.6x10°  4.1x10%1.0x10  7.3x10%2.0x10  4.6x10%+7.0x10 5.2x10%42.0x10
Total 1.8x10° 3.5x10° 2.5x10° 9.3x10* 6.3x10*

Table (5) and figures (2&3) revealed also
that, the inhibition of fungal species was
directly proportional to the time of contact
between fungal species and tannins. It was
found that the inhibition percentages of
A. flavus were increased at 0.50% A. nilotica
from 3.4% after addition of the plant material
to 10.3, 32.2, 50.0 and 77.5% after 30, 60, 90
and 120 minutes, respectively. Moreover,
similar results were recorded on all fungal
species under test both at 0.50% and 0.75%
concentration of the plant material. This
confirms the theory that the antimicrobial

effect of tannins is directly proportional to the
time of contact with the organism[23,61].
From the obtained results one can safely
conclude that tannins and tannin-containing
plants are strong antifungal material and such
plant materials could be used to reduce the
fungal count in the animal’s gut. However,
since Acacia nilotica is widely distributed
throughout tropical and subtropical countries,
it could be performed to animals as a feeding
material and at the same time it protects it

against fungal species.
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Table (5): in-vitro effect of raw plant materials on some selected fungi.

Fungal spp. Exam. time Control Count and % of imhibition in relation Conc. of plant material
0.25% 0.50% 0.75%

To 5.6x107  5.4x107 (3.6%) 5.3x10 (5.4%) 4.8x107 (14.3%)

T 5.4x107 6.2x107 (*¥) 5.1x107 (5.6%) 4.3x107 (20.4%)

Aspergillus fumigatus g o8 5.4x107  5.1x107 (5.6%) 5.0x107 (7.4%) 2.3x107 (57.4%)
T, 5.1x107 5.7x107 (*%) 4.3x107 (15.7%) 1.7x107 (66.7%)

Toss 4.8x107 5.1x107 (*¥) 3.6x107 (25%) 9.8x10° (79.6%)

T, 2.9x107 3.1x107 (*%) 2.8x107 (3.4%) 1.8x107 (37.9%)

Ty 2.9x107 3.2x107 (%) 2.6x1¢7 (10.3%) 8.7x10° (70.0%)

A flavus Lo 3.ax107  3.0x107 (3.2%) 2.1x107 (32.3%) 6.4x10° (79.3%)
Ty 3.2x107  3.0x107 (6.3%) 1.6x107 (50%) 6.2x10°(80.6%)

T 3.2x107  2.8x107 (12.5%) 7.2x10° (77.5%) 3.5x10° (89.1%)

T, 2.9x10° 3.1x10° (%) 2.5x10° (13.8%) 1.5x10° (48.3%)

T 2.7x10° 3.0x10° (*%) 2.4x10° (11.1%) 3.8x10° (*%)
A. niger $ 4 2.8x10°  2.7x10°(3.6%) 2.5x10° (10.7%) 1.5x10° (46.4%)
T 2.6x10° 2.7x10° (*%) 2.0x10° (23.1%) 3.1x10° (*¥)

| 2.5x10° 2.5x10° (0%) 1.9x10° (24%) 7.9x10* (68.4%)

T, 2.0x10°  1.9x10° (5.0%) 1.6x10° (20%) 1.0x10° (50.0%)

Ty 1.8x105 1.8x10° (0%) 1.5x10° (16.7%) 7.8x10° (56.7%)

Fusarium solani T, 1.9x10% 2.0x10° (*%) 1.2x10° (36.8%) 7.1x10° (62.6%)
Ta 1.4x10° 2.1x10° (*%) 1.0x10° (28.6%) 5.6x10° (60.0%)

Ty 1.2x10° 1.3x10° (**) 8.3x10° (30.8%) 2.1x10° (82.5%)

(**) There was no effect on the colony count
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Fig.(1) : Fungal count in ruminal and fecal samples
in the animal's groups
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inhibition % Fig.(2) : % inhibition of tested fungal species at
0.50% concentration of Acacia nilotica
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Fig.(3) : % inhibition of tested fungal species at
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