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ABSTRACT

This study was conducted to assess the effect of dietary supplementation
of vitamin E and selenium on productive performanceof Japanese quail layers.
This trial was conducted in 210 female Japanese quail birds from sevento twenty
six weeks of age. Experimental birds were randomly divided into seven groups
viz.T1- Control: Basal diet (standard Japanese quail ration), T2 Basal diet
with Vitamin E 150mg/kg, T3 Basal diet with Vitamin E 300 mg/kg, T4 Basal
diet with selenium 0.3mg/kg, TS5 Basal diet with selenium 0.6mg/kg, T6 Basal
diet with combination of Vitamin E 150mg/kg and selenium 0.3mg/kg, T7 Basal
diet with combination of Vitamin E and selenium 0.6mg/kg. Dietary
supplementation with the different levels of Vitamin E and selenium indicated
significantly improved body weight, better feed efficiency and livability when
compared to unsupplemented group. During the laying period the data on hen
housed egg production and hen day egg production showed significant increase
in egg production from 7 to 26 weeks of age by supplementation of Vitamin E
and Seleniumin the Japanese quail
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INTRODUCTION

Vitamin E is an excellent biological
chain breaking antioxidant in biological
membranes, which prevents free radicals
induced oxidative damage by trapping reactive
oxyradicals (Packer, 1991).Vitamin E included
into animal feed to improve performance,
strengthen immunological status, improve the
quality of egg and to increase the vitamin E
content of food of animal origin and thus
increase the vitamin E intake of humans
(Flachowsky, 2000).

Poultry cannot synthesize vitamin E,
therefore, vitamin E requirements must be
met from dietary sources (Chan and Decker,
1994). Incorporation of vitamin E into poultry
diets has been shown to provide oxidative
stability and increase the quality of their eggs
and reduce the development of off-flavors while
increasing egg production(Cherian et al,1996).

Selenium is a required nutrient for
poultry. NRC reported that selenium is an
essential component of selenium dependent
glutathione peroxidase (GSH-Px) an enzyme
involved in cellular anti-oxidant protection.
GSH-Px plays a central role in antioxidant
defence in the cell by removing hydrogen
peroxide and lipid hydroperoxide is formed
during metabolism and superoxide radical
dismutation. By considering the anticipated fast
growth of Japanese quail production in rural
and urban areas as an alternate in addition to

agriculture and chicken production, it was
decided to conduct a trial on the effect of
dietaryinclusion of vitamin E and selenium on
egg production performance and to find out the
relative economyof Japanese quail.

MATERIALS AND METHODS

The trial was conducted in 210 seven
week old femaleJapanese quailsfrom a single
hatch from 7 to 26 weeks of age. These birds
were wing banded, weighed individually and
distributed to seven treatment groups with three
replicates of ten females in each.

The quailswere reared in cages during
their entire experimental period adopting
standard management practices and quails
were fed with weighed quantity of feed
adlibitum and had free access to wholesome
water. Sixteen hours photo period was provided
daily throughout the experimental period. The
experiment was approved by the Institutional
Animal Ethical Committee.

The quail diets were formulated as per
the standard prescribed by Shrivastav and
Panda (1999) except the vitamin E and selenium
level. Feed ingredients used for diet formulation
were analyzed for vitamin E and selenium
content in addition to proximate composition.
Vitamin E and selenium were incorporated into
the basal diet either independently or
simultaneously in the basal quail diet to form
seven experimental diets.
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Treatment Experimental diet No. of birds/
groups replicate
T, Basal diet (control) 10

T, Basal diet + vitamin E 150 mg/kg 10

T, Basal diet + vitamin E 300 mg/kg 10

T, Basal diet + selenium 0.3 mg/kg 10

T, Basal diet + selenium 0.6 mg/kg 10

T, Basal diet + vitamin E 150 mg/kg + selenium 0.3 mg/kg 10

T, Basal diet + vitamin E 300 mg/kg + selenium 0.6 mg/kg 10

The ingredients and nutrient composition of quail layer diet are presented in Table 1.

During the laying period, the individual
bird body weight and total feed consumption in
each replicate group were recorded at the end
of every 28 days period. Egg production and
mortality if any, were recorded daily. Based
on these data, hen day (per cent) and hen
housed (number) egg production, feed
efficiency in terms of quantity of feed consumed
per dozen eggs and quantity of feed consumed
per kilogram egg mass and livability percentage
were calculated.

For egg quality studies, at the end of
every 28"day laying period, all the eggs laid
from all treatment groups were collected for
three consecutive days, weighed individually

with 0.01g accuracy. Based on these data,
mean egg weight and egg mass were worked
out. From these, six eggs per treatment were
randomly picked up from each day’s collection
and subjected to measure egg quality parameters
such as shape index, albumen index, yolk index,
yolk colour, Haugh unit and shell thickness. The
shape index was determined by measuring the
length and width of the egg by using vernier
caliper. Egg shell was broken and the albumen
and yolk heightwere measured with
spherometer, whereas the length and width of
albumen and yolk was measured by using
vernier caliper.The albumen and yolk index
were determined as per Heiman and Carver
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(1936). The shell thickness was measured at
three points on the equator using screw gauge.

All the parametric data obtained in this
study were subjected to analysis of completely
randomised design (CRD) for statistical
significance as per the methods of Snedecor
and Cochran (1994).

RESULTS AND DISCUSSION

The analysis of data on dietary vitamin
E and selenium supplementation on the mean
body weight of Japanese quail at 26"week of
age showed a significant difference (Table
2)amongtreatment groups. The lowest body
weight at 26" week (313 g) of age was observed
in unsupplemented (control) group. The
inclusion of vitamin E and selenium in Japanese
quail diet at different levels showed improved
body weight of Japanese quail when compared
to unsupplemented group. Similar findings were
observed in broilers and layers by Swain et al
(2000), Aravindet al.(2001), Ganpule and
Manjunatha (2003), Nageshwaraet al. (2003)
and Sahinet al. (2003).

The analysis of overall hen housed egg
production of Japanese quail layers showed
highly significant (P<0.01) difference among
treatment groups in all the periods up to 22
weeks of age. But the differences were
significant (P<0.05) during 22 to 26 weeks of
age.

In the overall study period from 7 to 26
weeks of age, the birds in group T, (125.87 eggs)

recorded the highest hen housed egg production
followed by birds in group T, (121.33 eggs) and
T, (119.50 eggs), which are statistically
comparable. The birds in group T, (117.27
eggs), T, (116.87 eggs) and T, (114.61 eggs)
had comparable hen housed egg production
among them and also with groups T, and T..
The birds in control group T, (107.65 eggs)
recorded the lowest hen housed egg production
compared to vitamin E and selenium
supplemented groups.

The hen day egg production of
Japanese quail due to dietary vitamin E and
selenium supplementation showed highly
significant (P<0.01) difference among
treatment groups during 7-26 weeks of age.
Similar findings of increase in egg production
due to vitamin E and selenium supplementation
were observed in layers by El-Latif (1999),
Ganpule and Manjunatha (2003) and Sahinet
al. (2003).

Different levels of dietary vitamin E
and selenium supplementation did not show any
significant difference in overall mean feed
consumption (Table 2). Lowest overall mean
feed consumption was observed in 300mg
vitamin E and 0.3mg selenium supplemented
group (36.63g) and highest feed consumption
was observed in control group (37.29g). Similar
findings were noticed by Galobartet al. (2001),
Paton et al. (2002), Ganpule and Manjunatha
(2003) and Sahinet al. (2003). The feed
efficiency in Japanese quail showed highly
significant difference (P<0.01) among
treatment groups.
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Different levels of dietary vitamin E
and selenium supplementation did not show any
significant difference in egg quality (Table 3).
The shape index, albumen index, yolk index,
yolkcolour, Internal Quality Unit (IQU) and shell
thickness did not differ significantly due to
supplementation of vitamin E and selenium in
the basal diet. Similar observations were
reported earlier by Sahinet al. (2003).

Feed cost per kg layer diets, feed cost
per egg produced and net profit per egg
produced due to supplementation of different
levels of vitamin E and selenium are presented
in Table 4. Addition of vitamin E and Selenium
increased the feed cost proportionate to the level
of inclusion. The beneficial effects of vitamin
E and selenium as increased egg production,
body weight had curtailed the increase in feed
cost. This is in accordance with the findings of
Kennedy et al. (1991). Hence the inclusion of
300mg vitamin E and 0.3mg Selenium can be
suggested to get maximum profit in Japanese
quail birds.
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Table 1.Ingredients and nutrient composition of experimental Japanese

quail layer diet (on DM basis)

Ingredient(per cent) Layer > 6 weeks
Maize 53.75
Pearl millet —
Soybean meal 26.14
Deoiled groundnut cake 11.00
Dicalcium phosphate 1.66
Shell grit 7.00
Salt 045

100

Vitamin AB,D K' 10
Choline chloride 60 %? 100
Trace mineral mixture? 100
Biocare* 30
Methionine’ 30

Layer > 6 Weeks

Nutrients (per cent)

Ingredients (per cent)

Drymatter 90.72
Crude protein 19.03
ME (kcal/kg)* 2700
Crude fibre 4.85
Ether extract 3.89
Calcium 3.01
Available phosphorus 0.45
Lysine” 1.02
Methionine" 0.33
Vitamin E (mg/Kg) 14.76
Selenium (mg/Kg) 0.094
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Table 2.Effect of different levels of vitamin E and selenium supplementation on performance of

Japanese quail during 7-26 weeks

Treatment| Body Weight| Mean hen- Mean per cent| Feed Feed Egg Egg mass (kg
group (g)at housed egg hen-day egg consumption| efficiency Weight (g) per bird (7-26

26"Week number/ bird production (g/bird/day) | (kgoffeed/ | (7-26 Weeks) Weeks)

(7-26 Weeks) (7-26 Weeks) (7-26 Weeks)| dozen eggs)
(7-26 Weeks)

T, 313.04+3.42¢ 107.65+£2.394 78.07+1.614 37.2940.13 0.58+0.011F | 12.78+0.03 2.66+0.02*
T, 318.23£5.01* 116.8740.178 83.95+0.10"¢ 36.87+0.05 0.53+0.0015° | 12.80+0.12 3.00£0.028¢
T, 325.63+4.95° 121.33£2.075¢ 87.19+1.50P 36.71£0.07 0.51£0.010*% | 12.94+0.12 3.1540.02°P
T, 316.22+4.47* 114.61+1.06® 82.45+0.43"8 36.99+0.15 0.54£0.005° | 12.79+0.10 2.92+0.04%
T, 322.38+4.38* 117.27£1.118 84.60+0.56"5¢ 36.86+0.12 0.53+0.0045" | 12.80+0.04 3.01£0.028¢
T, 331.3543.19¢ 125.8740.92¢ 90.43+0.70° 36.63+0.07 0.4940.002* | 13.08+0.09 3.30+£0.01°
T 326.79+£3.41° 119.504+2.198¢ 86.52+1.24%P | 37.11+0.17 0.52+0.008%¢ | 12.91+0.16 3.07+0.08%¢

ADMeans within a column with no common superscript differ highly significant (P<0.01)
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Table 3. Mean egg quality traits of Japanese quails as influenced by dietary supplementation vitamin E and selenium

Treatment | Egg Weight | Shapeindex | Albumenindex | Yolk index Internal quality | Shell Yolk colour
groups (2 values values values unit (IQU) thickness(mm) values
(7-26 Weeks) | (7-26 Weeks) | (7-26 Weeks) [ (7-26 Weeks) | (7-26 Weeks) (7-26 Weeks) (7-26 Weeks)

T, 12.78+0.03 77934042 0.130+0.001 0.445+£0.002 [ 91.11+0.21 0.189+0.001 5.2840.06

T, 12.8040.12 79.050.52 0.133+0.002 0.453+0.003 [ 92.41+0.32 0.190+0.001 5.2940.04

T, 12.9440.12 79.080.30 0.136+0.001 0.461+£0.001 [92.51+0.16 0.192+0.002 5.34+0.05

T, 12.7940.10 79.400.52 0.134+0.003 0.455+£0.001 | 92.10£0.47 0.189+0.001 5.30+0.02

T, 12.8040.04 79.090.37 0.134+0.002 0.456+0.003 | 92.37+0.37 0.190+0.003 5.38+0.01

T, 13.08+0.09 79.420.43 0.139+0.001 0.468+0.002 [ 92.81+0.20 0.193+0.002 5.4040.07

T 129140.16 79.160.29 0.135+0.002 0.458+0.002 [ 92.1940.16 0.192+0.001 5.3440.06

N

NS — Non significant
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Table 4. Effect of different levels of vitamin E and selenium supplementation on cost effectiveness of Japanese quail

Treatment | Body Weight(g) | Mean hen- housed egg| Feed Total feed Total Net profit per egg
Groups 26" Week production per quail cost’kg | consumption(kg) | feed cost(Rs)| over feed cost
(7-26 Weeks) Rs.) (Rs)*

T, 313.04+3.42° 107.65 9.50 5.01 4756 046

T, 318.23+5.01® 116.87 9.60 5.16 4955 048

T, 325.63+4.95° 121.33 9.70 5.14 49.85 049

T, 316.22+4. 47 114.61 9.65 5.13 4949 047

T, 322.38+4.38 117.27 9.80 5.13 50.29 047

T, 331.35+3.1%° 125.87 9.75 5.13 50.01 0.50

T 326.79+£3.41° 119.50 10.00 5.10 50.99 047

N

" - Egg cost — 90 paise/egg
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