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Abstract

The current study was conducted to determine the optimum level of dietary protein for the best
performance and carcass characteristics of Japanese quail from (3-6 wks). Two hundred and
forty (240) unsexed dark brownish colored Japanese quails were used in this experiment.
Treatments consisted of 3 isocaloric diets (2900 kcal/kg) metabolizable energy (ME) contained
different levels of crude protein (CP) 22, 24 and 26%. Quails were randomly divided into 3
experimental groups and each group was then subdivided into 4 replicates of 20 quails each.
Feed intake (FI), feed conversion ratio (FCR) and body weight gain (BWG) were recorded
weekly. The results showed that, the group fed on 26% protein had the significant (P < 0.05)
highest BWG and lowest FCR in the period 3 - 6 wks, but FI was not significantly different
between groups. On the contrary, the quail's performance parameters in the period from 3-8 wks
was not affected by the dietary protein level. There were no significant differences (P < 0.05)
observed in breast, drum stick, legs and wings as percentage of live body weight. From these
results it can be suggested that, the diet at 26% CP could be recommended for Japanese quail
during the period 3- 6 wks to obtain the best performance. The carried out sensory test showed
that quails are more delicious than chicken.
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Introduction others the Sudanese government is now
The production of quails is becoming thinking of production of other poultry
worldwide one of the promising investments. species as alternatives for chicken. Thus it
The countries: France, Spain, Italy, China and encourages production of quails given some
the USA are the largest quail producers. In of its economic advantages such as smaller
the Sudan, the high cost of poultry feed costs, less area and requirements needed, fast
ingredients and the scarcity of foreign growth cycle and returns, etc. The intensive
currency for importation of other poultry quail production in Sudan was unknown until
production inputs increase the prices of the year 2013, although, quail birds were
chicken and eggs. Due to this factor and already owned by some people as hobby or
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ornamental birds. Today, the quail meat is
more widely known and more popular, but
still quail meat is quite far from being a
regularly consumed product in the Sudan. It
is better seen and regarded as an exquisite
food, a delicacy, something for special
occasions or gourmet food items. Rogério
(2009) reported that, in the poultry world,
quail meat production is negligible when
compared to broilers, yet quail meat is an
interesting niche business.

In the late 1950’s, the potential usefulness of
Japanese qualil, as a research animal, began to
be recognized (Rogério, 2009). This study
represents one of the first researches on quail
production in the Sudan. The nutritional
requirement for Japanese quail and mainly
protein were obtained by many researcher
worldwide, however, these might be not
applicable under Sudan environmental and
nutritional conditions. Thus it becomes
necessary to find out more precise nutrients
requirement, as protein, for quail production
in the Sudan, with regards to the international
results obtained.

Hyankova et al. (1997) reported that Japanese
quails fed 26 and 21.6% crude protein (CP)
had good performance from 1 to 21 and from
22 to 35 days of age, respectively. Thus,
protein requirement decreased with age.
Masada et al (2009) examined the effect of
nine diets containing three levels of
metabolizable energy (ME) (11.0, 11.72 and
12.55 MJ/kg) and three levels of CP (21, 24
and 27 %) by each of the energy levels, on
quail growth performance (O- 6 wks of age).
They found a linear increase in body weight
gain (BWGQG) with increased CP levels. Seyed
et al. (2011) provided quails with isocaloric
(2900 kcal/kg) diets with three levels of CP
21, 24 and 27% from 0 to 45 days of age. The
results displayed that, effects of different
ratios of ME:CP on feed intake (FI), BWG
and feed coversion ratio (FCR) during the
period 0 to 45 days showed significant
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difference (P < 0.05). Significant differences
were found in the percent of breast, legs and
back bone (P < 0.05). The researcher
suggested use of diets at 107 ME:CP (for
starter diets) and 120 ME:CP (for finisher
diets) in Japanese quail diet for best
performance. Mohammed et al. (2011)
evaluated the effect of feeding diets
containing different levels of protein on
performance parameters and carcass yields of
Japanese quails. Their results showed that,
body weight, daily BWG and FCR improved
(P<0.05) for birds fed medium CP (22% from
21-42 days of age) and high CP (24% from 0-
45 days of age) compared with birds fed low
CP diet (22% from 0-45 days of age) and the
effect of CP levels on the carcass yields of
quails was not statistically significant
(P>0.05). Hyankova et al. (1997) used two
diet treatments (260 and 216 g/kg or 238 and
195 g/kg of CP in the starter and grower
diets, respectively for Japanese quails. They
found that, the positive effect of the high CP
diet on body weight was significant only for
the first 4 weeks after hatching and a higher
FI and less efficient FCR were found for
quails fed on the high CP diet in the period
from 15 to 28 d of age. They, also, found that
fattening traits such as body weight,
cumulative FI and FCR, were not affected by
dietary CP content at the age of 5 weeks.

Four CP levels (20, 22, 24 and 26%) were
evaluated for Japanese quails and it was
concluded that after lysine and methionine +
cystine requirements were met, 20% CP level
resulted in the best performance from 1 to 42
days of age (Murakami et al. 1993a).
Although, level of 24% of CP was
recommended by the National Research
Council (NRC,1994) for quail in the rearing
periods.

The objective of this research was to assess
CP requirements of Japanese quails during
the growing period under Sudan conditions.
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Materials and Methods

This experiment was conducted at the Poultry
Farm of the Animal Production Research
Center (APRC) on 27/01 and continued until
28/02/2014 in floor cages ( 1 m? each) inside
an open sided poultry house. A number of
240 and 21 day old Japanese quails with one
color (dark brown) donated by Khair Elsman
company were used. Birds were distributed
randomly using complete randomized design
into 3 equal groups replicated 4 times with 20
birds per replicate per cage (3 x 4 x 20) and
allocated to the experimental diets. No
vaccination program was applied. The
experimental house and equipments were
carefully cleaned and disinfected prior to the
arrival of birds. A deep litter 5 cm depth form
wood shavings was used. Birds of each group
were weighed at the beginning of the
experiment and exchanged until the average
initial weights of the groups were similar.
Experimental rations

Treatments of this experiment consisted of 3
levels of CP: (A) low protein diet (20% CP),

(B) sufficient protein diet (24% CP) and (C)
high protein diet (26% CP). These diets were
isocaloric (2900 kcal’kg, ME) balanced to
meet the nutrients requirement of Japanese
quails during the growing period (21-45 day
old) as recommended by the National
Research Council (NRC, 1994). The period
was then extended up to 60 day old. Feed and
water were offered ad libitum. FI, BWG and
FCR were recorded weekly. Mortality was
monitored daily and recorded whenever
occurred. Drinking water was daily changed,
the passages sprayed with water in periods of
high temperature. Cages were shut down
from all sides with wire net specially the
upper side, to avoid the flying of quail birds
and the jumping between the different
replicates or cages. The northern side of the
house was partially covered with sackcloth in
order to prevent the passage of the cold
currents on the birds. An appropriate
cardboard box, with openings, was used for
weighing the birds.

Table 1: The experimental quail rations composition %

Raw material/ Treatment A B C
Protein level 22% CP 24% CP 26% CP
Sorghum 64.5 61.3 57.0
Groundnut cake 23.0 29.0 34.2
Wheat bran 5.6 3.0 2.5
broiler concentrate 5%* 5 5 5
Lime stone 1.0 0.9 0.9
Salt 0.25 0.25 0.25
DI methionine 0.2 0.1 0.1
Lysine 0.2 0.2 0.1
Zeatox (Antimycotoxine) 0.2 0.2 0.2
Total 100 100 100
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Calculated nutrient composition

Protein % 22 24 26

ME, Kcal/ kg 2906 2919 2914
Calcium % 1.1 1.1 1.1
Phosphorus % 0.57 0.57 0.59
Lysine % 1.2 1.3 1.3
Methionine % 0.59 0.51 0.52

Broiler concentrate® (Intraco) =2300 Kcal/kg, 4% EE, 7% CF, 6% Ca, 4% Ph, 11% Lys and 3%
Met. NRC 1994, recommendations for quail are; 2900 Kcal/kg, 24% CP, 0.8% Ca, 0.3%

Ph,1.3% Lys and 0.50% Met.

Carcass characteristics determination

For the  determination of  carcass
characteristics birds were slaughtered in two
phases, at 45 and 60 days of age following
the same procedure. A number of 2 quails
from each treatment, about the group average
body weight, were used. These birds were
slaughtered by severing the jugular vein
(Islamic method). After bleeding, birds were
scalded, and then feathers, head, shanks and
the internal viscera were manually removed.
The eviscerated carcasses were weighed to
determine the dressing out%. (Carcass
weight/ live body weight x 100), chilled in
iced and salted water, after that, kept in deep
freezer under -18 C  at the APRC. The
dissection was carried out for the cold
carcass, whereby breast, thigh, drumstick and
wings were carefully cut and weighed in a
sensitive balance. Their proportions to live
body weight were recorded.

Sensory Test of quail meat compared with
broiler

This test was designed in order to assess
consumer tasting quail compared with
broilers. Commercial broilers 42 days old had
been slaughtered at the same time of quails.
Twelve quails whole carcasses (4 from each
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treatment) and meat of deboned breast from 2
chickens were used. Samples were first
prepared at the Department of Meat
Technology packaged with aluminum foil,
then, put into an oven temperature of 250 ° C
for an hour. The cooked samples were then
placed in plastic dishes ready for eat.
Fourteen persons were accompanied in this
test. The test was designed by recording
different degrees starting with 8 the highest
acceptance (Excellent) up to 1 (unaccepted)
to evaluate the samples under study for color,
odor, tenderness and juiciness.

Statistical analysis

The results were statistically analyzed using
one way analysis of wvariance. The
significance of differences was determined
using Duncan's New Multiple Range Test
(DNMRT) (Steel and Torrie, 1980) and
Statistica (data analysis software system)
version 7.0 software.

Results and discussion

Data collected was tabulated, statistically
analyzed and recorded. The following tables
carry the results followed by discussions.
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Table 2: Feed intake, g /bird/week, mean+SD
Treatment/Week 4 5
A 148.75+7.1 142.24+8.3 191.02+11.4
B 151.75+16.0 144.38+4.3 204.69+6.4
C 140.94+12.3 139.06+3.9 199.69+6.4
LS NS NS NS
Table 3: Live body weight gain, g/bird/week, mean = SD
Treatment/Week 4 5 6
55.63+4.3° 41.92+3.9 44.96:0.9
59.2543.1° 40.00+1.4 44.69+8.4
63.50+1.5° 39.69+3.3 46.88+5.4
LS * NS NS
Table 4: FCR, g feed/g gain, mean+SD
Treatment/Week 4 5 6
A 2.69+0.3° 3.41£0.3 4.25+0.2
B 2.56+0.3° 3.61+0.2 4.75+1.2
C 2.22+0.2° 3.52+0.3 4.29+0.4
LS * NS NS
Table 5: Effect of protein level on quail performance (3-6 wks), mean £SD
Parameter/ FI Initial BW Final BW BWG FCR
Treatment g/bird g/bird g/bird g/bird g feed/g gain
A 482.01+25.7 80+3.5 222.5142.7° 142.51+2.7° 3.38+0.2°
B 500.81+21.5 80+4.1 223.44+3.7° 143.94+7.1° 3.48+0.2°
C 479.69+15.7 79+4.7 229.06+6.2° 150.06+6.2° 3.20+0.2°
LS NS NS * * *

abc = Means with different superscript on the same row differ significantly (p<0.05). NS = Not

Significant; SD = Standard deviation; LS = Level of Significance;

* = Significant at (p<0.05).
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Table (2) shows that, FI was similar for all
tested groups throughout the different
experimental weeks from 3 — 8 wk. Table 3
and Table 4 show that, the quail group fed
26% CP gave the highest BWG and the best
FCR compared to the other groups during the
4% week  of age, but no significant
differences (p < 0.05) in BWG and FCR
were observed during the other weeks (5, 6, 7
and 8). This result agrees with the findings of
Hyankova et al. (1997) who, stated positive
effect of a high CP diet on body weight being
significant only for the first 4 weeks after
hatching.

Table 5 shows the overall effect of protein
level on the quail performance in the period
from 21 to 42 days (3-6 Wk). The results
show that quails fed 26% CP ( 112 ME: CP)
gave significantly highest final BW, BWG
and the best FCR (p < 0.05) compared to
those fed 24 and 22% CP. On the contrary,
the overall effect of protein level on quail
performance in the period from 3 — 8 week
(Table 6) was not significantly different (p <
0.05) between the experimental groups,
which indicates that, the groups fed 22 and
24% protein (A and B) grow slower than
those fed 26% protein (C ) to reach the
genetic maximum final body weight (market
weight) of the Japanese quail (here 240-250
g). In spite of this, the group of high protein
level 26% reached its final weight (243 g) at
the 6™ week of age, because of its high feed
utilization i.e. low FCR (2.9 vers. 3.5 table

5).

It can be noted that, keeping quails targeted
for meat production beyond 6 weeks of age
increase feed consumption and cost of
production. Birds, then, should be killed by
the end of week 5. Results in Tables 3 and 4
show smaller BWG and higher FCR during
the 7™ and 8" week. Results indicate that
quail genetically will not gain more weight
after the 6 week of age. Quail birds are
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naturally not like hens, they start egg laying
by 45 days of age and some start later until
reaching the 8™ week, when most of birds
become sexually mature. As a result of that,
dietary protein will be needed to meet protein
requirements for egg production on the
expense of growth. All of these factors and
other unknown reasons may give another
explanation of the general observed lower
gain and high FCR within the group in the
two last weeks of the experiments.

Although, the findings of this study
recommend 26% CP for the growing or
finishing period ( 3-6) which to some extend
are higher than the values obtained in the
reviewed literature. Several reports indicated
that starter diets (0-3 wks) for quail should
contain protein content of 24% this may
become 20% at several weeks later (Shim and
Vohra, 1984). Panda and Shrivastav (1978)
indicated slightly higher dietary requirements
of 27% protein for starting quail, a content
that may be reduced to 24% after three weeks
of age (Shrivastav et al 1980). The
recommended level is also higher than the
levels of 24 and 20% of CP are recommended
by NRC (1994) for quails in the rearing and
production period respectively. As possible
reasons for this difference could be, the
amino acids content of the diets and the quail
breed or the temperature degree.

Mohammed et al. (2011) showed that, body
weight and daily BWG and FCR improved
(P<0.05) for bird fed CP (24%) compared
with birds fed low CP in diet (22%) from 0-
45 days of age. The results also disagreed
with Seyed et al. (2011) who suggested
using diets at; 107 (27% CP) and 120 ME:CP
(24% CP) for starter and finisher diets in
Japanese quail to obtain the best
performance. The results also disagreed with
Hyankova et al. (1997) who reported that
Japanese quails fed 21.6% CP had good
performance from 22 to 35 days of age. The
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results of this study displayed no significant
difference in performance between group fed
22 and 24% protein in the period 3-6 wks of
age (Table 5). The obtained results were also
not in consistence with those of Murakami et
al., (1993a) who reported, 20% CP level
balanced for lysine and methionine + cystine
resulted in best performance compared to 22,
24 and 26 % from 1 to 42 days of age. The
low protein diets well balanced with the
essential amoino acids will give better
performance. Hamid et al. (1997) did not find
significant difference in broiler BWG and
FCR by feeding 18, 22 and 25% protein diets
balanced with all essential amoino acids and
non essential amoino acids.

When the growing period was extended up to
8 weeks, there were no significant differences
between the effect of the highest (26% ) and
the lowest (22%) protein level on quail meat
attributes, thus, 22% CP level from an
economic point of view is more
recommended than 26 and 24% CP after the
6™ week of age or during the laying period.

This is in line with Hyankova et al. (1997)
who showed that protein requirements
decrease with age. Thus from this study
results 22% protein level is recommended for
quails older than 42 days (laying period).
Mohammed et al. (2011) indicated that, the
performance of quail fed 22% CP in the
growing period (21-42 day old) was better
compared to quails fed 22% CP in the starter
and growing period (0-45 day old), which
supports the recommendation of 22% CP
level.

The disagreement with other authors in the
recommended level of CP for (3-6 wks
period) (26% versus 24% or less) could be
attributed to nutritional and environmental
reasons possibly together with the genetic
variations of breeds reared.

Effect of the protein level on quail carcass
characteristics

The data of the effect of protein level on quail
carcass cuts as percentage of live body
weight are presented in the following table 7.

Table 7: Effect of protein level on quail carcass cuts (45 days) mean+ SD

Parameter/ Dressing out % Breast Thigh Legs Wings
Treatment % % % %
A 72+1.3 2442.6 9+0.1 5+0.7 5+0.4
B 72+1.7 25+1.8 10+0.4 6+0.6 5+0.0
C 70+4.1 22+1.1 8+0.6 5+0.5 5+0.1
LS NS NS NS NS NS

NS = Not Significant (p>0.05); SD =Standard deviation; LS = level of significance

Table (7) displays no significant differences
(p < 0.05) on the dressing out %. The results
showed that, the dressing out of the quail
carcass, ranged between 70 and 72%, which
is higher than that of chicken. The results
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showed no significant differences (p < 0.05)
on the carcass cuts; breast, thigh, drumsticks
or wings % of the corresponding live body
weight among the different groups. These
findings agreed with those of Mohammed et
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al. (2011), that the effect of CP levels on the
carcass yields of quail were not statistically
significant (P>0.05), however, the obtained
results are in contrast with those of Seyed et
al. (2011) who recorded statistically
significant differences in the percent of
breast, legs and back bone (P< 0.05) when
included 21, 24 and 27% CP from 0 to 45d
of age. Kirkpinar and Oguz (2007) fed
Japanese quails with various dietary protein
160 to 300 g/kg for 5 weeks and found that
the carcass weight, dry matter, protein, ether
extract and ash were affected and the high
dietary protein content decreased moisture
and increased protein content of the quail
carcass.

Sensory test of quail meat

The study results revealed that the taste
parameter; color scored 6.3 : 6, flavor 5.4 :
4.5, tenderness 6.9 : 6.2 and juiciness 5.3 :
4.6 for quail meat versus broiler meat. Thus,
the taste of quail meat was more accepted
compared to broiler meat. Rogério (2009)
demonstrated that, quail meat has good
acceptance by the consumer, based on quite
positive sensory perception. Surprisingly,
they found even higher ratings (in their
category “taste”) for laying quails as well.
Conclusions

- A 26% CP diet is recommended for
quail in the period 3-6 weeks.

— Quails can reach target weight of
240-250 g in 42 days, when, should
be slaughtered or kept for egg
production.

— Dietary protein levels had no effect
on quail carcass characteristics.

— The taste of quail meat was more
accepted than broiler meat.

Recommendations

— More in depth research in quail
production and consumption is
needed.

— More advertsment and propaganda
on quail meat quality and merits for
more consumption is also demanded.
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