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In the present study effects of different levels of hydrolyzed oak tannin on Japanese quail,
live body weight and live body weight gain, food intake, food conversion efficiency and
mortality rate were investigated. Therefore, a total of 240 quails were weighed and
divided into 4 treatment groups each with 3 replicates containing 20 birds and reared in
flat for 42 days as experimental period. While one of the groups was fed control diet with
no additives (0% tannin A), other groups were fed with the different percentages of
tannin on their diets, which are 0.5% (B), 1.0% (C), 1.5% (D) respectively. It has been
observed that Japanese quails that fed the oak tannin containing diet had slower growth
rate and poorer feed conversion efficiency and high mortality rate than birds fed with a
tannin-free diet.
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Hidrolize mese tanininin Japon bildircinlarinin canli agirlik, canli agirlik kazanci, yem
titketimi, yem doniisiimii ve yasama giicli iizerindeki etkileri arastirilmigtir. Bu amagla
toplam 240 bildircin doért grup ve ti¢ tekerriirlii ve her bir tekerriirde 20 bildircin olacak
sekilde 42 giinliik deneme kurulmustur. Denemede hayvan rasyonlarma farkli oranlarda
mese tanini eklenmistir. Bu guruplar, %0 tanin A (kontrol grubu), %0,5 (B), %1,0 (C),
%1,5 (D) tanin icermektedir. Arastirma sonucunda mese tanini iceren rasyonlarla
beslenen bildircinlarda daha diisiik biiylime performansi, diisiik yem doniisiimii ve yiiksek
Oliim oranlarina sebebiyet verdigi gdzlemlenmistir.

Introduction

On January 2006, the European Union banned the use
of antibiotic growth promoters in animal nutrition.
Consequently, many approaches have been attempted to
prevent or control diseases and to stimulate growth
performance by using different plant compounds (herbs,
organic acids, essential oils) seem to be candidates of
interest as alternative to growth promoters (Vilarino et al.,
2009) and tannins represent one of several categories of
useful antimicrobial and anti-nutritional factors (Cowan,
1999).

Tannins are water-soluble polyphenolic compounds
that can be found in significant quantities in plant tissue.
The chemical structure of tannins is highly variable. The

hydrolysable tannins are polyesters of gallic acid,
pyrogallol, resorcinol and simple sugars, while condensed
tannins are group of polyhydroxy flavan-3-ol oligomers
and polymers of carbon-carbon bound flavonoids
(Schofield et al., 2001). Both these classes of tannins are
rich in highly reactive hydroxyl groups, which emanate
from each of the benzene rings and form complexes with
proteins, including enzymes (Mangan, 1988; Khanbabaee
and Van Ree, 2001), resulting in a remarkable reduction
in the biodegradation of the fibrolytic polymers such as
cellulose and hemicellulose in the rumen (Priolo et al.,
2000). Both hydrolysable and condensed tannins are
generally regarded as anti-nutritional factors for
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ruminants, because of depression of feed intake and dry
matter digestibility (McSweeney et al., 2001), but their
capacity to precipitate proteins reversibly at rumen pH
may be nutritionally beneficial since tannin-protein
complexes are stable at the pH range of 3.5 to 7.0
(Mangan, 1988).

The aim of the current experiment was to determine
the effect of hydrolysable oak tannin on the growth
performance, feed intake, feed conversion ratio and
mortality rate of Japanese quails.

Materials and Methods

The experiment was conducted under animal care
regulations in the Kahramanmaras Siitcii Imam
University, Animal Science Department, Avian Research
Units. Japanese Quails (Coturnix coturnix japonica) that
used in this experiment were obtained from parent stock
of Kahramanmaras Siitgii Imam University, Animal
Science Department, Avian Research Units. Each cage
was supplied with a plastic feeder and a drinker inside the
cage. The characteristics of experimental diets were given
in Table 1. The quails fed beginner diets containing
hydrolysable tannin (0.0, 0.5, 1.0, 1.5%) and water ad
libitum for 0-3 weeks. The quails fed growing diets
containing hydrolysable tannin (0.0, 0.5, 1.0, 1.5%) and
water ad libitum for 4-6 weeks. Therefore four
experimental diets (A, B, C and D) was obtained.
Hydrolysable tannin from AR-TU KIMYA SAN. TiC
A.S, in Turkey.

Table 1 Composition of the experimental diets for Quail
chicks

Parameters BD GD
DM, % 88 88
ME Kcal /kg 3100 3200
CP, % 23 19
Coil, % 4.8 5.34
CF, % 3.13 3.03
C ash, % 5.62 4.9
Methionin, % 0.6 0.5
Lysine, % 1.35 1.27
Ca, % 1 0.9
Total phosphorus, % 0.6 0.53
Available phosphorus % 0.5 0.45
Sodium, % 0.17 0.16
Linoneic Acid, % 2.44 2.76

BD: Beginner Diet (0-3 weeks), GD: Growing Diet (4 weeks-slaughter)
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Figure 1The relationship between live body weight and
supplementation dose of oak tannin

Birds were individually weighed in the early morning
before receiving any food and water at weekly intervals
during the experimental period. Live body weight (LBW),
live body weight gain (LBWG), feed intake (FI), feed
conversion ratio (FCR), and mortality rate were recorded
and calculated weekly. The mean values of growth
performance, feed intake, feed conversation ratio with
standard error mean after six weeks experiments were
subjected to one-way analysis of variance. When
significant treatment effects were observed, differences
among treatment means were tested by the multiple range
test of Duncan.

Result and Discussion

The effect of tannin on growth performance, feed
intake, feed conversation and mortality of Japanese quails
was given in Table 2.

At the beginning of the experiment there are no
significant (P>0.05) differences among live body weight
means of quails. The live weights ranged from 8.40 to 8.8.
This result is in agreement with those reported by Cerit
(1997), Ozcan et al., (2001) and Nazligiil et al., (2005).
The supplementation of oak tannin had a significant
(P<0.01) effect on the FiBW which ranged from 108.15 to
177.78 g. FiBW of quail decreased with increasing dose
of oak tannin.

The relationship between live body weight and
supplementation dose of oak tannin is given in Figure 1.
There was 45.68 g decreased with one unit increase in oak
supplementation.

The FiBW of quails fed diet A is consistent with
finding of Aggrey et al (2003), Ozcan et al., (2001) and
Nazligiil et al., (2005). As can be seen from Table2 quails
fed with diets including oak tannin had considerably low
FiBW. These results are in agreement with findings of
Ibrahim et al., 1988; Nyachoti et al., 1997; Trevino et al.,
1992; Vilarino et al., 2009; Mahmood et al., 2008.

As can be seen from Table 2, BWG, FI ranged from
99.48 to 168.90 and 516.75 to 680.08 g with the highest
BWG and FI for quails fed with control diet. BWG and FlI
decreased with increasing dose of oak supplementation
whereas FCR  increased with  increased oak
supplementation. Feed intake and FCR obtained for
control diet is in agreement with findings of Cerit (1997)
and Sarica (1998). On the other hand supplementation of
oak tannin decreased the feed intake. This result is
consistent with findings of Ibrahim et al. (1988), Nyachoti
et al. (1997), Trevino et al. (1992), Vilarino et al. (2009),
Mahmood et al. (2008).

As can be seen from Table 2 the oak supplementation
had a significant deleterious effect on mortality of quails.
The mortality rate of quails ranged from 10.0 to 25.01%
with the highest mortality rate obtained for quails fed with
diet supplemented with 1.5% of oak tannin.

Although some researchers suggested that low level of
hydrolyzed tannin from chestnut had some positive effect
on broiler such as improved BWG and FCR, the
hydrolyzed tannin from oak had a significant negative
effect on FI, BWG and mortality of quails possibly
associated with detrimental effect of high doses of
hydrolyzed tannin from oak. It is well known that tannin
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in diets with combines with nutrients especially protein,
decreasing the digestibility of nutrients in diets, which is
possibly associated with low level of FI and BWG. The
effects of condensed tannin are generally associated with
low FI and poor growth performance since the condensed
tannin in diets are not absorbed but completely excreted
(Jimenez-Ramsey et al., 1994). On the other hand,
hydrolyzed tannins in diets are hydrolyzed in digestive

system and absorbed but not completely excreted. The
high level of hydrolyzed tannin from oak seems to be
toxic to quails since the tannin from oak would be
hydrolyzed and absorbed through the intestine of quails
fed with diets including oak hydrolyzed tannin. Therefore
hydrolyzed tannin from oak not only had a negative effect
on the FI and BWG but also had a detrimental effect on
the mortality.

Table 2- Effects of oak tannin on growth performance, feed intake, feed conversation and mortality of Japanese quails

Parameters Groupl (A) Group? (B) Group3 (C) Group4(D)
Beginning 8.88+0.30a 8.40+0.23a 8.88+0.14a 8.67+0.18a
FiBW 177.78+2.43a 161.73£5.11ab 142.20+10.14b 108.15+5.14¢
BWG 168.90+2.30a 153.33+4.91ab 133.32+10.27b 99.48+5.16¢
Fi 680.08+8.68a 636.52+13.66a 570.23+16.05b 516.75+£21.50c
FCR 3.84+0.09a 4.26+0.16a 4.31+0.27a 5.20+0.50a
Mortality 13.33 10.00 13.33 25.01

FiBW: Final body weight (g), BWG: Body weight gain (g), FI: Feed intake (g), FCR: Feed conversion ratio

Conclusion

As a conclusion, that supplementation of diets with
oak hydrolysed tannin has negative effect on FI, FCR,
growth performance and mortality of quails. Further
investigations are needed to determine the oak hydrolysed
tannin on FI, FCR, growth performance and mortality of
quails especially its toxic effects. Therefore farmers have
to take care with supplementation of feed stuffs rich in
hydrolysable tannin due to negative effects on both
performance and mortality of quails.
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