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Abstract: The purpose of the current study was to determine the effect of different levels
of tannic acid on performance and nutrient digestibility on Semintal calves in Shahrekord farm,
Iran. A total of 40 ten day old Semintal calves were randomly assigned to the 4 experimental
treatments with 10 calves each. The calves were feed by basal diet as control, 2.5, 5 and 10 gram
per liter of tannic acid of their milk consumption respectively. The result showed that dietary
inclusion different levels of tannic acid improved feed intake, body weight gain and feed
conversion ratio in treated calves. As result revealed DM.OM, CP, NFC, ADF and ADF
digestibility improved in treated calves compared to the control. The result of fecal consistency
score showed that Inclusion of tannic acid resulted in improved fecal consistency at 0-50 days
(P<0.05).In conclusion using different levels of tannic acid could be useful and had good effects
on performance and nutrient digestibility on Holstein dairy calves.
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Introduction

Tannins are a class of astringent,
polyphenolic biomolecules that bind to and
precipitate proteins and various other
organic compounds including amino acids
and alkaloids (Swain ,1965 and Lavin, et
al.,2010). Tannic acid is found in the
nutgalls formed by insects on twigs of
certain oak trees Quercus infectoria and
other Quercus species (DESRUES et al.,
2016). It is a precipitative stabilizer
extracted from gall nuts. With the chemical
formula C;6Hs,046 it has a structure similar
to that of other polyphenols. Tannins
represent one of the most abundant
polyphenolic compounds in plants.

Tannins exist as a multitude of
chemically unique entities in nature. The
most commonly occurring tannins are
typically divided into two major classes
based on chemical structure: hydrolysable
(HT) or

Hydrolysable tannins are esters of gallic or

condensed tannins  (CT).

ellagic acid linked to a polyol core, typically
glucose. Condensed tannins or
proanthocyanidins consist of flavan-3-ol
subunits linked together to form oligomers
and polymers (SPENCER et al., 1988 and
MURDIATI et al., 1992).

The adult ruminants can tolerate levels of

hydrolysable tannins in their feed without
any detectable loss in  performance
characteristics, whether measured as growth
or milk production (Frutos et al., 2004; Liu,
2003). Tannins can be used as chemical feed
additive to reduce degradation of protein in
the rumen. The tannin-protein complexes are
less soluble and less accessible to proteolytic
enzymes at the ruminal pH, thereby slowing
the rate of ruminal  degradation
(BRODERIC, 1974 and PLUMLEE et al.,
1998, NETO et al., 2014). Dumanovski and

Sotosek, 1998 and Rai and Shukla (1979)
Shiwed thath the none significantly increase
in milk production in lactating cows fed on
(11% tannic acid) in concentrate mixture
compared to control diet.

Additionally Bhatt et al. (2005)
mentioned that there was significant
improvement in  body weight gain,
calculated energy output as well as milk
protein content in animals fed with 7.5%
tamarind seed husk in the diet. Nakamura et
al., 2003 showed that the tannic acid is
degraded in the gut by bacteria or enzymes
and its degradation products are absorbed.
Data from (Haslam, 1996; Mangan, 1988
study showed that the moderate tannin level
may provide protection against microbial

degradation of dietary proteins in the rumen,
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increase efficiency of rumen microbial
protein synthesis and protect ruminants from
bloat

On the other hand, high levels of
tannins produce adverse effects decreased
nutrient utilization and animal productivity,
and death (BUTTER et al., 1999). The
objective of this study was to evaluate the
effect of using tannic acid on performance
and nutrient digestibility and fecal
consistency on Holstein dairy calves.
Material and methods
Diets and animal management

The current study was performed at
the Shahrekord dairy farm in Farsan county
Iran. A total of 40 milk consuming Semintal
calves (32+ 5 kg) at the first age of birth
were used in this study. The calves were
randomly attributed to individual cube cages
into the experimental dietary treatments as a
completely random design. Calves were fed
by colostrums within first 4 days of birth.
After that they fed milk until 60 days (4 liter
per day until 25 days and 6 liter per day until
60 days in both of the morning and
afternoon). Dietary treatments consisted of
basal  diets  (control), basal  diet
supplemented with 2.5, 5 and 10 milligram
per liter of their milk consumption of tannic

acid during a 60 day experimental period.

The diets were formulated to meet all
the nutritional requirements for calves based
on National Research Council (NRC, 2001).

Also the rations and water were
offered for ad libitum intake during the
experiment. The calves weighed on 6, 21, 36
and 60 days of experimental period.
Additionally, they were separately weighed
every week on a sensitive digital scale (50
g). Feed intake (FI) also was measured daily
and fresh food was given each calf in every
day. Feed conversion ratio (FCR) were
measured by average daily gain and feed
intake difference in each group.

Samples were collected in air tight
plastic containers and refrigerated until
determination of fecal dry matter content.
Samples of concentrates, hay and feces were
oven dried at 60°C to determine dry matter
(DM), ash, crude protein, digestible protein,
crude fat, neutral detergent fiber (NDF), and
starch as described by (Jansen et al., 2000)
using acid insoluble ash as internal
marker.Fecal consistency of calves was
monitored using the procedure as below by
the method of HEINRICHS et al. (2003).

Scoring was as fol- lows: for scour
scoring, 1 = normal, 2 = soft to loose, 3 =
loose to watery, 4 = watery, mucous,

slightly bloody, 5 = watery, mucous. All
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data were subjected the mixed procedure of
SAS software based on completely random
design.

The treatments were separated by
Duncan’s tests at (P<0.05) statistical level.
Result and Discussion

The feed intake, body weight gain,
body weight and feed conversion ratio by

using different levels of tannic acid
compared to the control were not changed.
Feed intake and body weight gain were
increased throughout of 2.5 iy and 5 @iy
tannic acid usage. Data also showed that
feed conversion ratio induced when
Semintal calves fed by tannic acid in their
diets.

Table 2- The effect of using different levels of tannic acid on performance in dairy calve

Tannic acid supplementation

Variable SEM

0 2.5 miL) S mly 10 miy
Feed intake (g.d) 37.68 38.43 39.27 37.20 0.075
Body weight gain (g.d) 21.02 22.98 23.83 24.09 1.16
Feed conversion ratio 1.79 1.65 1.65 1.54 0.075

*Means within a row with no common letter are significantly different (P<0.05).

Lee et al., (2010) demonstrated that
linear increase in feed to gain ratio and a
linear decrease of daily body weight gain
with increasing levels of tannic acid in pigs.
Stukelj et al. (2010) noted that the test diets
also included organic acids and that the
tannic acid diet gave numerically lower
values than the basal diet. They suggested
that younger animals might be more
sensitive to the presence of tannic acid.
Erlich (1999) found that higher tannin
content of sorghum had a positive effect on

feed intake during finishing phase of

fattening pig. Blakeslee and Wilson, (1989)
showed that feed intake and egg production
were significantly reduced in birds given the
highest doses of tannic acid.

Waghorn et al., (1994) showed that
tannins also lower rumen turnover rate as
well as digestibility of nutrients which has
greater impact on reducing feed intake than
decrease palatability. Because tannins are
capable of binding with dietary proteins,
rendering them less degradable within the
rumen (Min et al. 2003) and the growth

performance responses to supplemental

4
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tannins have been generally attributed to
enhancements in intestinal metabolizable
protein supply (BEN-SALEM et al. 1999).
Data from Table3 showed that
nutrient digestibility of EE were increased
by tannic acid treatment. There weren’t
significant differences for OM, CP, NFC,
ADF and

compared to the control. Data showed that

NDF between treatments

using of using different levels of tannic acid
changed nutrient digestibility in treated
Holstein calves. Palmer and Jones (2001)

found increased in vitro dry matter and

nitrogen digestibility by addition of tannins.
They showed that tannins protein complexes
also bind with NDF, ADF and ADL thereby
increase their amount in feces than intake
levels thereby showed a negative
digestibility. Kumar and Singh, (1984)
showed that tannins could reduce
digestibility of the nutrients in the diets.
They also mentioned that tannins
mainly exert this effect on proteins, but they
also affect other feed components to

different degrees.

Table 3- The effect of using different levels of whey powder on nutrient digestibility

Tannic acid supplementation

Variable SEM
0 2.5 miy) S mly 10 miy
Ethyl extract (EE) 75.71 76.54 73.65 69.10 3.15
Organic matter(OM) 66.22 68.56 70.42 73.12 1.62
Crude Protein(CP) 66.85 66.35 69.50 62.72 2.17
Non Fiber Carbohydrate
70.81 74.33 73.25 72.74 0.69

(NFC)
Acid Detergent Fiber(ADF) 47.69

Neutral Detergent Fiber(NDF) 51.83

50.10 55.16 52.61 2.56

52.16 57.79 53.18 1.39

*Means within a row with no common letter are significantly different (P<0.05).



Fecal consistency score significantly
decreased by using tannic acid (P<0.05).
Adamczyk et al, 2012 showed that the
ingestion of tannic acid caused
constipation and can be used to treat
diarrhea Table 4. There is plenty of
evidence to support the anti diarrheal
effect of medicinal plants found to be rich
in tannins (MORINAGA et al., 2005).
Palombo, 2006 showed that feeding some

polyphones  could affect nutrient
digestibility and fecal consistency in
calves. Field, 2003 mentioned that the
polyphenols and polyphenol derived
compounds or alkaloids may act on the
biochemical mediators that activate
vasodilatation and production of exudates
in the intercellular compartments of the
intestines (OLIVEIRA et al., 2010, AL-

MAMARY, et al.,2001).

Table 4- The effect of using different levels of tanninc acid on fecal consistency score

Variable

Tannic acid supplementation

SEM

0

2.5 mLy 5 mLy

10 (miy

0-50 days 1.47%

1.36% 1.41% 1.19° 0.135

*Means within a row with no common letter are significantly different (P<0.05)

Conclusion

We may conclude that using of different
levels of tannic acid at with 2.5, 5 and
10 milligram could have effects on
performance and increased nutrient
digestibility and also improved fecal
consistency in Semintal milk consuming
calve.
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