Egyptian J. Nutrition and Feeds (2005) 8 (1) : 79 - 103

EFFECT OF SUNFLOWER MEAL REPLACEMENT FOR
SOYABEAN MEAL WITH / WITHOUT ENZYME
SUPPLEMENTATION ON GROWING AND LAYING
PERFORMANCE OF JAPANESE QUAIL

S.S Aboul Ela., AL Attia, M.M, Soliman and M. Fathi
Poultry Department, Faculty of Agriculture, Zagazing University, Zagazig, Egypt
(Received 1/4/2004, accepted 1/14/2004)

SUMMARY

A total number of 390 unsexed one week old Japanese quail chicks and 240 layer (160
female + 80 male) at 8 weeks of age were used to study the effect of substituting soyabean
meal (SBM) by sunflower meal (SFM) at different rates on growing and laying Japancse
quail performance with or without enzyme supplementation. Two factorial design
experiments (5 x 2) were conducted. Each experiment included 10 treatment groups. Five
experimental diets without enzyme supplementation were formulated in which, sunflower
meal (SFM) replaced soyabean meat (SBM) at levels of 0, 23, 50, 75 and 100 %. Each
level was fed with or without optizyme. During the growing (1-6 weeks of age) and laying
periods (8-20 weeks of age), diets were isocatoric and isonitrogenous.

Results obtained colud be summarised as follows:

Experiment I:

1- During the 6 weeks trial period, feeding graded levels of SFM replacing SBM up to 75
% (25.50 % SFM in the diet) did not exert any detrimental (P < 0.50) effect on body
weight, body weight gain, feed intake and feed conversion. However, compiete
replacement of SBM with SFM in diets had detrimental effects on the same traits
mentioned above. Increasing the dictary SFM resulted significant decrease in
digestibibility coefficients of DM, OM, CP and CF and feeding value expressed as
ME, on the other hand increase in digestibility coefficient values of NFE. Chicks fed
the diet contained 25 % SFM substitution of SBM resulted the best economical
efficiency value as compared with other treatments or control.

2. Enzyme supplementation resulted improvements in growth performance, carcass traits,
digestibility coefficient values of CP and economical efficiency.

3. The interaction effect between dietary SFM and optizyme levels on all growing
performance and carcass traits were not significant, but showed significant effect on
digestibility coefficients of DM, CP and EF and feeding values.

4. Chicks fed 25% SFM substituting for SBM with 0.30 g optizyme/kg feed recorded the
best EEf.

Experiment 2:

1. During the 12 weeks trail (8-20 weeks of age), feeding grading levels of SFM
substituting up to 100 % of SBM had no detrimental effects on performance or egg
quality and increased economical efficiency when compared with control.

2. Also, enzyme supplementation resuited improvements in performance and egg quality.
in general, from nutritional point of view it can be concluded that, using SFM up to 75

% (25.5 % of the diet) and 100 % (25 % of the diet) substitution for SBM in growing and
laying Japanese quail diets had no adverse effect on growth ang laying performance. While
from an economical point of view, SFM could substitute SBM up to the rate of 25% (8.3 %
of the diet) and 100 % (25 % of the diet) in growing and laying Japanese quail. The
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supplementation of optizyme at a level of (.50 g / kg feed is superior in promoting
performance of growing and laying Japanese quail. Also, the same results were obtained by
using optizyme (0.50g / kg feed) with 25 % and 100 % substitution in growing and laying
Tapanese quail diets. Such practice may be of high economic value without any adverse
effects on the performance in growing and laying Japanese quail.

Keywords: Japanese quail, soyabean meal, sunflower meal, enzyme supplementation, quail

performance
INTRODUCTION

Sunflower seed meal (SFM) is a by-
product of sunflower oil extraction. It can
be used as a feed ingredient to replace
soyabean meal (SBM) in poultry diets. A
major advantage of using SFM in poultry
diets in addition to its lower price
compared to SBM, is that it is free from
toxic compounds and antinutritional
factors which may affect the chick
performance (Gheyasuddin et ai., 1970),
SFM could be used profitably up to 20 %
of broiler diets with no negative effects
on performance (Waldroup et al. 1970,
Valdivie ef al.,, 1982 and El-Sherif e al.,
1995). Higher inclusion rates of SFM
(85-100 %) as a replacement for SBM
were reported with laying hens (El-Sherif
et al, 1997 and El-Deek et al, 1999 a
and b). Zatari and Sell (1990) and Vieira
et al., (1992) recorded that high levels of
SFM can be used successfuly in broiler
chiks and laying hen diets if adequat
levels of dietary lysine and metabolizable
energy {ME) are provided. Vetesi ¢t al,
(1999) found that body weight, feed
conversion,  slaughter value, egg
production and hatchability of ducks and
geese did not change significantly even at
100 % replacement of SBM with SFM.

The low concentration of lysine and
high fiber content of SFM may restrict its
higher inclusion rate in broiler diets, also
the high levels of substitution for SBM in
broiler and layer diets by SFM are
limited because of its high fiber and low
ME contents (Smith, 1968).

Enzymes which may not be
produced with large amounts by the
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chicks are suggested to be added to the
diets (Burnett, 1966 and Sullivan, 1987).
There are accumulative evidences
indicating that the anti-nutritional activity
of cell wall non starch polysaccharides
(NSP) had impairing effects on growth
and feed /gain ratio of birds (Choct and
Annison, 1992 and King et al, 1997).
However, current advantages in feed
biotechnology could improve the
utilization of high fibre containing
feedstuffs for poultry diets (Makled,
1993 and Attia er al., 1998). Attia et al,
{2001) reported that supplementing chick
diets containing olive pulp with enzyme
improved growth performance of boriler
chicks.

The aim of the present experiment
was to study the effect of varying
proportion of SFM, substituting for SBM
with or without enzyme supplementation
on growing and laying Japanese quails
performance.

MATERIALS AND METHODS

The present experiment was carried
out at the Experimental Poultry Farm,
Poultry  Department,  Faculty of
Agriculture, Zagazig University, Egypt.

Two factorial design experiments (5
x 2) were conducted to study the effect of
substituting SBM by SFM at different
levels with or without enzyme
supplementation on performance of
growing and faying Japanese quails.
Experimemt I. Growing period (1-6
weeks of age}:

A total number of 390 unsexed one
week old quail chicks were randomly
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distributed into ten treatment groups of
39 chicks each with 3 replicates each of
13 chicks. Chicks of all experimental
groups had nearly the same initial
average weight. A (5x 2) factoria! design
experiment was conducted including five
levels of SFM (0.0, 8.5, 17.0, 25.5, and
34.0 % which represents replacement
rates of 0, 25, 50, 75 and 100 % of SBM
in the basal diet and two levels of dietary
enzyme (optizyme) supplementation (0
or 0.5 g/kg diet). Five experimental diets
without enzyme supplementation were
formulated in which SFM replaced SBM
at levels 0, 25, 50, 75 and 100% and the
other 5 diets were the same, but having
optizyme at the level of 0.5 g/kg diet.

Optizyme composed mainly of
multienzyme systems containing
protease, lipase, amylase, hemicellulase,
cellulase, exylenase, B-glucanase, o-
galactosanase, amylogluconase  and
pentosanase. The experimental diets were
formulated based on the NRC (1994)
requirements for quails and were almost
isocaloric and isonitrogenous during the
growing period (1-6 weeks of age) as
shown in Table (1). Chicks were grown
in brooders with raised wire floors and
exposed to 24 hours of a constant light.
Feed and water were supplied ad-libitum
throughout the experimental period.

Individual body weight was recorded
at one, three and six weeks of age, feed
consumption and viability rate were
recorded during the periods 1-3 , 3-6 and
1-6 weeks of age.

At 6 weeks of age three males from
each treatment were randoemly chosen
having average body weight around the
treatment mean, deprived overnight from
feed, weighed then slaughtered and after
complete bleeding feather was removad.
The carcass traits studied were, giblets
(liver, gizzard, and heart), carcass and
dressed weights (dressed weight =
carcass weight + giblets) / 100g pre-
slaughter weight.
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At the end of the experiment, four
birds from each treatment were used to
determine the digestibility coefficients of
nutrients and to calculate the nutritive
values of the experimental diets. Also, an
indirect digestion trail was carried out to
evaluate the digestibility coefficients and
feeding values of SFM nutrients. Birds
were housed in individual metabolism
cages and fed the experimental diets for a
period of three days to ailow the birds to
become adjusted to cages. Then the
excreta was quantitavely collected fora 5
day period during which feed intake was
also daily recorded,

Chemical analysis of SFM,
experimental diets and excreta were
carried out according to the official
methods of AQO.AC. 1990. Faecal
nitrogen was determined according to the
method outlined by Jakobsen et al,
(1960), while the urinary organic matter
fraction was calculated according to
Abou-Raya and Galal (1971). Nutritive
values were calculated as total digestible
nutrients (TDN) and metabolizable
energy. Metabolizable energy was
calculated as 4.2 Kcal /g TDN as
suggested by Titus (1961).

Data were statistically analyzed on a
(5 x 2) factorial design basis according to
Snedecor and Cochran (1982). The
following mode! was used :

Yijk=p+ Ai+Sj+ASij +eifk
Where :  Yij = observed trait, u = the
overall mean, Ai = effect of SFM
substitution for SBM (i= 110 5), §] =
effect of enzyme supplementation (j = 1
and 2), A Sij = the interaction between of
SFM substitution for SBM and enzyme
supplementation levels, e ijk = random
error. Differences among means within
the same factor were tested by using
Duncan’s New Multiple Range test
{Duncan, 1955).



[

Table (1): Composition and calculated analyses of growing and laying diets fed to Japanese quails,

Grower diets (Experiment 1)

Layer diets (Experiment 2)

Htems SFM substitution % for SBM SFM substitution % for SBM

: 0% 2%  830% 75%  100% 0% 25% S0% 75% 100%
Ingredients (%)
Yellow corn 56.71 53.10 4950 4600 42,10 6005 57.57 5526 5255  49.80
Soybean meal (44%) 3400 25.50 17.00 8.50 0.00 25.00 18.75 12.50 6.25 0.00
Sunflower meal (27.6%) 0.00 8.50 1700 2550  34.00 0.00 6.25 12.50 18.75  25.00
Corn gluten meal (60%) 6.30 8.70 11.20 13.63 16.20 5.70 7.40 9.15 11.10 1290
Bone meal 2.35 2.40 2.50 2.57 2.70 3.30 3.35 3.41 3.50 3.55
Limestone 0.00 0.00 0.00 0.00 0.00 3.80 3.80 3.80 3.70 3.70
Vit. & Min. Premix % 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
NaCl 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
DI-Methionine 0.06 0.05 0.03 0.00 0.00 0.05 0.03 0.01 0.00 0.00
L-Lysine Hel 0.13 0.30 0.42 0.60 0.75 0.15 0.30 0.42 0.50 0.60
Cotton seed oil 0.00 1.00 1.90 2.75 3.80 1.50 2.10 2.50 3.20 4.00
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0  100.0 100.0 100.0

{continued on next page)

™ 12 DL pogy



£8

Table {1): continued

Grower diets (Experiment 1)

Items Layer diets (Experiment 2)
SFM substitution % for SBM SFM substitution % for SBM

0 % 25 % 50 % 75 % 100% 0% 25 % 50 % 75 % 100%
Calculated analyses ol
Crude protein % 24.05 24.03 24.00 24.01 24.05 20.03 20.01 20.00 20.04 20.01
ME (kcal / kg) 2901 2906 2904 2901 2907 2922 2918 2903 2907 2914
Crude Fiber % 3.81 5.18 6.56 7.93 9.30 3.22 4.23 5.25 6.26 7.26
Crude Fat % 2.58 2.53 248 2.44 2.39 2.62 2.59 2.57 2.53 2.49
Calcium % 0.81 0.82 0.84 0.85 0.88 251 2.52 2.53 2.52 2.53
Avail. Phosphorus % 0.45 0.45 (.45 0.45 0.46 0.55 0.55 0.55 0.55 0.55
Lysine % 1.33 1.35 1.32 1.35 1.35 1.08 1.12 1.14 1.12 1.10
Methionine + Cystine % 0.90 0.93 0.94 0.94 0.98 0.77 0.77 0.77 0.79 0.81
gf";:)a;‘ﬁ,,?'e‘ PT, (Localprices 4,00 1149 1119 1094 1075 1081 1064 1039 1019 1004

h Grower Vit. & Min, Premix : Each 2.5 kg consists of Vit. A 12000.000 FU, Vit. D3 2000.800 IU, Vit. E 10 g, Vit, K3 2 g, Vit, B1 1000 mg, Vit. B2 4g, Vit. B6 1.5 ¢,
Vit. B12 10 mg, Pantothenic acid 10 g, Niacin 20 g, Folic acid 1000 mg, Biotin 50 mg, Cholin chloride 500g, Fe. 30 g, Mn. 40 g, Cu. 3 g, 1 300 mg, Co. 200 mg, Si.

100 mg, Zn. 45 g.

@ Layer Vit. & Min. Premix ; Each 2.5 kg of vitamin and mineral premix (commercial sonrce pfiezer co.) : Vit. A. 12.00 Miu, Vit E. 15.00 Kiu, Vit. D3 4.00 Min,
Vit. B1 1.00g, Vit. B2 8.00g. Pantothenic acid 10.87g, Nicotinic acid 30.00g, Vit. B6 2.00g, Vit. B12 10.00 mg, Folic acid 1.00g, Biotin 150.00 mg, Copper 5.00g, Iron

15.00g, Manganese 70.00g, lodine ¢.50g, Selenium 0.15g, Zine 60.00g, Antioxidant 10.00g.

& Caleulated according to NRC (1994).

Y Based upon cach unit weight (kg) of yellow corn, soybean meal, Sunflower meal, corn gluten meal, Bone meal, Limestone, Vit. & Min. Premix, NaCl, DI-
Methionine, L-Lysine Hel and cotton seed oil equals to 73.0, 175.0, 70.0, 180.0, 25.0, 2.0, 500.0, 10.0, 1600.0, 1400.0 and 300.0 PT, respectively..

(S00Z) spaa. pun uomany f unydisy
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Experiment 2. Laying period (8-20
weeks of age):

A total number of 160 hens and 80
cocks of Japanese quails at 8 weeks of
age with nearly equal body weight and
average egg production were randomly
divided into 10 treatment groups (16 hens
and 8 cocks in each group). Each group
of birds was sub-divided into 8
replicates, each of 2 femaies and one
male. Each replicate was housed in one
cage. A (5 x 2) factorial treatment
arrangement was performed including
five levels of SFM (0.00, 6.25, 12.50,
18.75 and 25.00 %, with the previous
replacement rates of SBM in experiment
1ie. 0,25, 50, 75 and 100% of SBM in
the control diet was replaced by SFM at
the same rate} and two levels of optizyme
{0 or 0.50 g / kg diet). The experimental
diets included five experimental diets
without enzyme supplementation and
other five ones were the same but having
optizyme at a [evel of 0.50 g/ kg.

All experimental diets were nearly
isocaloric and isonitrogenous and cover
the requirements of quail chicks at the
laying period as recommended by NRC
(1994).

Birds were fed ad-libitum and the
fresh water was available all the time
during the experimental period. Artificial
light source was used, giving a totat of 16
hours of light per day throughout the
experimental pertod.

The experimental period (8-20
weeks) was divided into three production
phases (8-12, 12-16, and 16-20 weeks of
age), these phases represented the
productive performance of layer curve.
For each replicate, egg number and egg
weight were recorded daily and feed
intake was calculated weekly. Egg mass
was calculated by multiplying egg
number by average egg weight. Feed
conversion (g feed / g egg) was
calculated after subtracting the male
consumption (one third) from the total
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amount of the feed consumed. At the first
and the third week of each experimental
period, about 80 eggs from each
treatment were collected and incubated.
After hatching, chicks were counted and
non-hatched eggs were broken to
determine the percentages of fertility and
hatchability. The hbatchability was
expressed as chicks hatched from fertile
eggs.

Egg quality measurements
(albumen%, yolk%, shell%, egg shape
index%, yolk index% and shell thickness
{mm}) were determined for every period
at the second and the fourth week of each
period, according to Shehata (2000). Two
eggs were randomly taken from each
replicate, being 96 eggs/treatments.

Statistical analysis for data of
experiment 2, followed that used in
experiment 1.

Finally, the economical efficiency
(EEf.) of the product (growth rate or egg
production) was calculated from the
input and output analysis based upon the
differences in both growth rat (Exp.1) or
egg production (Exp.2) and feeding cost {
Heady and Jensen, 1954).

RESULTS AND DISCUSSION

Chemical composition, digestion
coefficients and nutritive values of
SFM:

Sunflower meal used in this
experiment contained 89.68 % dry
matter, 30.80 % crude protein, 1.29 %
ether extract, 26.15 % crude fiber, 35.72
nitrogen free exiract, and 6.04 % ash, as
shown in Table (2). These values are
nearly similar to those reported by
Kashani and Carlson (1988), El-Barbary
(1997}, Soliman (1997), Attia ef al.
(1998} and El-Deek et al. (1999 a), but
disagree with those of Abbas et al.
(1992), Villamide and Sanjuan (1998),
Fouzder et al. (2000) and Sayed (2002).
The variations in the chemical
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composition of SFM may be due to the
differences betweem cuitivars, climatic
and soil conditions in different
geographical locations (Karunajuwa et
al., 1989) and also due to the method of

oil extraction and hull removal
(Ravindran and Biair, 1992).
Table (2): Chemical composition,

digestibility coefficients and feeding
values of sunflower meal.

Ttem Chemical Digestibility
composition coeflicient
% (DM basis) %
DM 89.68 50.89
oM 93.96 56.00
CP 30.80 74.69
EE 1.29 75.09
CF 26.15 26.05
NFE 3572 65.82
Ash 6.04 -
Feeding value (as fed)
TDN % 4755
ME (Kcal/Kg) 1997

Results in Table (2) showed that
digestibilty coefficients of nutrients in
SFM were 50.89, 56.00, 74.69, 75.09,
26.05 and 65.82 % for DM, OM, CP, EE,
CF and NFE, respectively. The feeding
values of SFM in the present siudy were
47.53 % for TDN and 1997 Kcal ME/ kg,

Experiment 1. Growing period:
Growth performance:
Sunflower meal effect:

Results of growth performance of
quail chicks during the experimental
period showed that replacing SBM in the
control diet with SFM up to 75 % (25.50
% SFM) did not exert any detrimental (P
< 0.05) effect on body weight at 3 and 6
weeks of age and daily weight gain
during all the experimental periods (!-3,
3-6 and 1-6 weeks of age) as shown in
Table (3). Complete replacement of SBM
with SFM in quail diets (34 % SFM)
resulted in significant (P < 0.05) decrease
in body weight at 3 weeks of age, while it
had no significant effect on body weight
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at 6 weeks of age and daily weight gain
at all experiment periods when compared
with the control diet (0 % SFM).

It is worth noting that growth
performance (body weight and daily weight
gain) of quail chicks fed 25% dietary SFM
was better than that of the control (0 %
SFM) during all the experimental periods.
From other poinet of view it is clear that no
adverse effect was observed on live body
weight and daily weight gain when crude
fiber was increased from 3.81 % in the
control diet (0 % SFM) to 7.93 % in the
diet contained 75 % SFM substitution for
SBM. Adverse effects were observed when
crude fiber was increased to 9.30 % in the
diet contained 100 % SFM substitution for
SBM (34 % SFM in the diet). In this
concern, Abbas (1992) found that chicks
fed the diet containing 7 % crude fiber
showed no significant differences in body
weight and body weight gain. The adverse
effects were observed at the level of 9 % in
the diet. Increasing the dietary fiber
contents may decrease the availability of
amino acids (Nwokolo et al, 1976
Onwudike, 1986) and. almost decreased
feed intake (Soliman et al, 1996).
According the previous resuits, it could be
suggest that the replacement rate of SFM
up to 75 % of SBM (25.50 % SFM in the
diet) may be recommended in growing
quai! diets.

Data in Table (3) showed a decrease
in daily feed intake with increasing the
level of SBM substitution with SFM
except at the 25% level of substitution.
The differences in daily feed intake were
significant (p < 0.05) between quails fed
50, 75 and 100% SFM and those fed 0
(control) and 25% SFM during -3 weeks
of age. The reduction in feed intake for
chicks fed SFM replaced 100% SBM
may be due to the high fiber contents
which can not be tolerated at early stages
of quail age, also, diets containing higher
levels of fiber occupied more space in the
crop resulted in a less feed intake (Mayer
and Cheeke, 1975).
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Table (3): Growth performance of Japanese quails (X + SE) as affected by SFM and enzyme supplementation during

the experimental period (1-6 weeks of age). (Exp.1)
SFM substitution % for SBM

Enzyme (z/kg)

tems 0% 25 % 50 % 75 % 100% D% 500 050 S
Live body weight (g) at:

1 week 20.08£0.33  20.09:0.1  20.17+0.03 2038403  20.19204 NS  20.12+0.1 20.18:0.1 NS§
3 weeks 81.3843.8" 85.4+1.8" 80.37+0.59"™ 80.3+03® 73.2+4.9° **  77.79:£26° 82417 ¢
6 weeks 174.542.0°  180.8+54" 170.85+7.93*® 165.4+0.9° 1592435 **  166.243.5° 174.1+4.3* *
Daily weight gain (g) from:

1-3 weeks 438+0.5% 46702  4.30:0.08°  4.3+02" 3.79:0.8° **  412097° 44+0.57" *
3-6 weeks 4.43£0.19 4544033  4.30£0.80  4.07#0.06 4.10:£0.16 NS 421+0.54 4.36+0.75 NS
1-6 weeks 4.4:01%  459:0.3° 4302045  42:01® 3.98+02" *  4.18+0.52 4.39+0.59 NS
Daily feed intake (g) from: ]

1-3 weeks 12.99+0.7*  13.2+0.8°  12.02£0.26°  12.0£03® 11.4:0.1® **  12.19x1.8 1254197 NS
3-6 weeks 17.47+0.13  17.60£0.2  17.13£0.39  17.2520.3 17.05+04 NS 17.18£0.7 17.41+04 NS
1-6 weeks 15.27+049  15.55+04 15244031  1532+0.7 14.79+0.0 NS 15.08:04 15.3840.8 NS
Feed conversion (g feed / g gain) from:

1-3 weeks 2.97+0.17  297+0.08  2.87£0.01  2.82+0.06 3.06£0.60 NS 2.97+0.54 2.83x0.13 NS
3-6 weeks 3.97:0.16  3.93:020  4.09:0.79 = 425%0.12 4214019 NS 4.14£049 4.30£0.62 NS
1-6 weeks 3.47:0.05  3.4030.12  3.574031  3.69+0.01 3.742022 NS 3.63+0.39 3.51#0.33 NS
Viability rate % from: S o

1-3 weeks 100.00 100.00 100.00 100.00 98.78 100.00 99.56

3-6 weeks 96.67 97.78 98.78 97.78 97.78 97.78 97.78

1-6 weeks 96.67 97.78 9878 97.78 96.67 97.78 97.34
Economical efficiency: -

1-6 weeks 0.508 0.566 0.514 0.470 0.453 0.471 0.533

Means in the same row within each classification bearing different letters are significantly (I* < 0.05) different.

* P <0.05,** P <0.01 and NS = Not signilicant.

v 12 DI roqy
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The level of SFM substituted SBM in the
control diet (25, 50, 75 or 100%) had no
significant effect on fed conversion
values of Japanese quails during all the
experimental  periods (Table 3).
However, chicks fed on SFM replaced
100% of SBM in the control diet showed
the poorest feed conversion values during
all the experimentat periods. This may be
due to the reduction in body weight as a
result of high crude fiber inclusion, in the
high dietary fiber was also responsible
for the poor crude fiber digestibility of
broiler chicks fed diets containing 25 %
SFM when compared with the control
group (Vieira et af,, 1992).

Results of growth performance are in
agreement with those obtained by
Christaki ef al., (1994) who indicated that
SFM can be used at levels up to 65 g/
kg. in Japanese quail diets without any
adverse effect on their general
performance. Fouzder er al, (2000)
found that 100% replacement of SBM
with dehullded full fat-sunflower seed
meal (FFSSM) in Japanese quail diets did
not affect (P < 0.05) body weight, feed
conversion efficiency and survivability.
Zatari and Sell (1990) found no adverse
effect on the body weight gain of chicks
fed 20 % SFM. Ibrahim and Geunbter
(1991) fed SFM up to 30 % in broiler
diets and reported similar body weight
gain, feed intake and feed conversion
efficiency. Musharaf (1991) incorporated
SFM at 50, 100, 150 and 200 g/kg in
broiler diets supplemented with lysine
and methionine, and found an equivalent
body weight gain and feed conversion to
those with the control diet (SBM diet).

Enzyme effect:

Enzyme supplementation of the
experimental diets significantly (P <
0.05) improved live body weight of quail
chicks at 3 and 6 weeks of age (Table 3).

During 1-3 weeks of age, optizyme
supplementation of the experimental
diets significantly (P < 0.05) improved
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daily weight gain of chicks compared to
those fed unsupplemented ones. While,
during 3-6 and 1-6 weeks of age, daily
weight pgain was  insignificantly
improved.

Optizyme supplementation of the
experimental diets rightly increased daily
feed intake and almost improved feed
conversion  values during  all
experimental periods (1-3, 3-6 and 1-6
weeks of age), but with no significant
differences for both growth performance

traits {Table 3).
The improvement in  growth
performance due to enzyme

supplementation may be attributed to
increase in digestion and absorption of all
nutrients and not simpiy to the starch
alone (Bedford and Morgan, 1996). Also
NSP may coat the nutrients contained in
the feed The addition of cell wall
degrading enzymes may release nutrients
coated by non starch polysaccharides
(NSP) contained in the feed and favour
their digestion (Classen, 1996 and Cowan
et al, 1996). It is well known that also
enzymes decrease the viscosity of the
digestive contents (Bedford, 1995),
which may allow a better contact of
nutrients with endogenous and absorptive
mucosae cells and therefore a better use
of the diet. Marquardt ef af, (1996)
observed the enzymes caused a decrease
in the water content of excreta, which
will benefit a management productivity
and quality of the end product. In
addition, enzyme  supplementation
increases the rate of passage, which may
improve feed intake (Brenes ef al, 1996)
and decreases multiplication of anaercbes
of genus Clostridium (Ward, 1995).

The present results are in good
agreement with those obtained by
Soliman et al, (1996), Zeweil (1996) and
Attia et al, (2001). They found an
improvement in broiler and quail chicks
growth performance with  enzyme
supplementation of diets including high
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level of fiber. However, other
investigators indicated that enzyme
preparations failed to obtain a significant
increase in live body weight and feed
conversion of broiler (Mohamed and
Hamza, 1991 and Ghazalah et af,, 1994).

Interaction effect:

The interaction effects between
dietary SFM and optizyme levels on all
growth performance traits were not
significant (Table 4).

Viability rate varied between 96.67
and 100% for quail chicks fed diets with
different replacement levels of SBM in
the control diet by SFM or enzyme
supplementation  during  all  the
experimental periods. It is clear that
incorporation of SFM or enzyme
supplementation in quail chick diets had
little effect on viability rate of chicks.

Econoemical effeciency (EEf.):

The economical effeciency (EEf)
values of the groups fed 0, 25, 50, 50, 75
and 100 % SFM substitution for SBM
were, 0.51, 0.57, 0.51, 0.47 and 0.45,
respectively. It is worth noting that
chicks fed the diet contained 25 % SFM
substitution of SBM resulted in the best
EEf wvalue as compared with other
treatments or control.

It is clear that the EEf. of the groups
fed on the optizyme supplemented diet
were better than those fed the
unsupplemented one (0.70 vs. 1.20).
These results agree with Soliman et ol
(1996) who found that -enzyme
supplementation improved EEf.

Chicks fed 25 % SFM substitution
for SBM with 0.50 g optizyme/kg feed
had the best EEf. as shown in Table (4).

Carcass traifs:
Sunflower meal effect:

All carcass traits studied except
giblets percetage were significantly (P<
0.01) affected by feeding the SFM diets
{Table 5). The variation in dressing and
carcass percentages among different

treatments is due to the significant effect
on treatments of pre-slaughter weight.
Also, dressing percentages were different
among the experimental treatments,
which could be attributed to the
significant effect of treatments on both
pre-siaughter weight and carcass weight.
It is well known that there is a strong
positive relationship between fasting
body weight from one side and both
carcass weight (r = 0.92) and dressing
percentage(r = 0.27) from another side
(Krapoth, 1987). Also, Osman et al,
(1994) reported that, fasting body weight
is strongly correlated with carcass weight
(r = 0.98) and dressing percentage (r =
0.18). Results of SFM effect on carcass
traits of quail chicks agreed with those
obtained by Aboul Ela et. af, (2000) who
found  significant  differences in
percentages of carcass, dressing, giblets
of broiler chicks due to SFM in the diet,
but disagree with those obtained by
Christaki er af, (1994) and Fouzder et
al,, (2000) who found that using SFM on
the expense of SBM in Japanese quail
diets, did not  affect carcass
characteristics. Also, Zhu et al, (1983)
and Soliman et al, (1996) reported that
SFM crude fiber content in the diet
containing SFM of layer and broiler had
no effect on dressing, heart, liver and
gizzard percentages.

Enzyme effect:

All carcass traits studied except
giblets were significantly (P < 0.01)
improved in  chicks fed diets
supplemented with optizyme (Table 5).
Zeweil (1996) and Attia er al, (2001)
reported that carcass characteristics in
broiler and Japanese quail were not
significantly  affected by enzyme
supplementation.

Interaction effect:

The interaction effect between SFM
and enzyme supplementation showed
insignificant effect on ail carcass traits
studied (Table 5).
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Table (4): Growth performance of Japanese quail (X + SE) as affected by interaction between SFM and enzyme supplementation
during the experimental periods. (Exp. 1)

tems SFM 0 % 25 % 50 % 75 % 100 % Sig.
Enzyme 0.00 0.50 0.00 0.50 0.00 0.50 0.00 0.50 0.00 0.50

Live body weight (g) at:

1 week 19.8+£0.5 20.4+0.8 20.0£0.9 20209 202£1.0 20.1x0.8 20.1+0.9 20.620.9 20.6+0.9 19.8+¢07 NS

3 weeks 77.6£2.1 852+3.5 85.6+2.1 87.2%1.6 81.0£20 79.8+1.8 78.6x1.6 81.9+2.0 68.34+3.2 78.1224 NS

6 weeks 17324 17614 176+5 1865 163+4 17945 165+5 16645 15624 1635 NS

Daily weight gain (g) from:

1-3 weeks 4106 4.6+04 4609 4801 43209 4309 42402 44203 34207 42+05 NS

3-6 weeks 4.5+£0.5 4308 4.4+08 4.7£12 39:15 4703 4.1+06 4004 42+14 40£05 NS

1-6 weeks 4402 45804 45308 47807  4.130.7  45+04 41404  42+01 39406 4,103 NS

Daily feed intake (g) from: .

1-3 weeks 12.6£1.6 13.4:0.2 12.8£1.5 13.540.5 12306 122409 11.9+04 12.2+08 11.4+0.7 11.540.2 NS

3-6 weeks 17.5¢0.8 17.4+0.5 17.5£0.9 17.740.9 16.9+0.1 173204 17.1206 17404 169+0.6 17212 NS

1-6 weeks 15009 155+0.5 153+0.8 158+0.5 15103 154404 152404 155+1.1 148+1.1 14.8+1.9 NS

Feed conversion (g feed / g gain) from:

1-3 weeks 3003 2902 28x05 28:0.1 29+05 2904 29+02 28+03 3.6+06 2.8+:03 NS

3-6 weeks 20405 4109 4006 3.8x1.2 45x16 37£03 42405 4303 4.1x1.1 43207 NS

1-6 weeks 3.4+0.1 3.5+02 3.5+04 33404 3.730.6 34304 3.7+05 3.7#0.1 39+0.8 3.6:20.7" NS

Viability rate % from:

1-3 weeks 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 97.8

3-6 weeks 95.6 97.8 97.8 97.8 100.0 97.8 97.8 97.8 97.8 91.7

1-6 weeks 95.6 97.8 97.8 97.8 100.0 97.8 97.8 97.8 97.8 97.7

Economical efficiency:

1-6 weeks 0.51 0.51 0.53 0.61 0.44 0.59 0.47 0.47 0.41 0.50

(1) SEM substitution % lor SBM, NS = Not significant

(S00z7) Spaaq pup uoyruny r uopddsy
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Table (5): Some carcass traits, g /100g pre-slaughter weight, X+ SE, of growing Japanese quails as affected by SFM
and enzyme supplementation and their interaction at 6 weeds of age. (Exp. 1)

Item Pre-slaughter Dressing Carcass Giblets
wt. (g) % % Ye
SFM substitution % for SBM
0% 173.65£2.55% 78.4940.58%" 73.38+0.24% 5.12+0.00
25% 177.91+6.68" 79.70+0.40" 74.41x0.11° 5.30£0.61
50 % 172.49+6.68™ 78.76:1.23" 73.65+1.04% 5.1240.83
75 % 168.96+7.75" 77.20+1.16° 71.95+0.67" 5.2640.18
100 % 161.28+2.69° 78.25+1.78% 72.87+1.18% 5.38+0.58
Significance *x bl *x NS
Enzyme (E) g / kg.
0.00 167.89+13.04° 78.05+2.73° 72.59+0.53" 5.45+0.50°
0.50 173.81£15.65 78.91+1.54* 73.90+0.37° 5.0110.42"
Significance *k ** * *h
Interaction (SFM x E)
SFM Enzyme
0% 0.00 172.37+3.18 78.20+0.50 73.09+0.38 5.12+0.12
0.50 174.9246.03 78.78+1.35 73.66:1.09 5.1240.50
259 0.00 174.5746.88 78.90+2.07 74.30+1.74 5.60+0.32
0.50 181.25+1.28 79.501.47 74.51+1.38 4.99+0.10
0% 0.00 167.25+3.34 78.14+1.03 72.614£0.93 5.53£0.51
0.50 177.45+1.65 79.37+0.61 74.68+0.56 4.70+0.50
75 % 0.00 164.08+2.15 78.63+0.94 71.28+1.12 5.35+0.74
0.50 172.83+6.61 77.78+1.64 72.61x1.90 5.1740.43
100 % 0.00 159.93+3 .42 77.36+2.00 71.69+1.73 5.67+0.27
0.50 162.62+6.37 79.19+1.05 74.05+1.31 5.09£0.31
Significance NS NS NS NS

Mleans in the same column within exch classification bearing different letters are significantly (I < 0.05) different.

** P < (.01 and NS = Not significant
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Digestibility coefficients:
Sunflower meal effect:

The digestibility coefficients of the
different nutrients and feeding values of
the experimental diets are shown in Table
(6). Increasing the dietary SFM resulted
insignificant (P < 0.05 or P < 0.01)
decrease in digestibility coefficients of
(DM, OM, CP, and CF) and feeding
value expressed as ME. On the other
hand it increased the digestibility
coefficient values of NFE. The reduction
in digestibility of nutrients with
increasing the dietary SFM leve!l may be
due to the increase in dietary crude fiber
level with increasing SFM replaced
SBM. The decrease of apparent protein
digestibility with increasing in fiber
contents might be which increase the
endogenous losses apparent digestibility
(Josson and Carre, 1989). Also, the
higher fiber contents caused a strong
barrier to the penetration of digestive
enzymes. This latest point can explain
the negative relationship between fiber
dietary and digestibility of crude protein
and fat The results presented here
support the hypothesis suggested by
Omar (2003) that, as the dietary fiber
increased the digestibility of nutrients
were decreased. However Soliman et al,
(1996)  observed no  significant
differences  in  the  digestibility
coefficients of OM, CP, EE and CF of
broiler chicks fed diets containing 15 and
25 % SFM in the starter and finisher
diets, respectively.

Enzyme effect:

Optizyme supplementation
significantly (P < 0.01) decreased the
digestibility coefficients of DM, OM, EE
and NFE as shown in Table (6). On the
other hand there is an increase (P < 0.01)
in digestibility coefficient value of CP
was obtained. The enzyme supplement
may have increased the apparent
digestibility of nutrients by decreasing
digesta viscosity and thereby enhancing

91

nutrient digestion and absorption (Friesen
et al, 1992). The solubilization and
disruption of feed indosperm cell walls
by enzyme supplementation propably
was primarily responsibie for the
observed improvements in digestibility
and production results (Petterson and
Aman, 1989).

The present results agree with those
obtained by Samai er al, (1992) and
Soliman et af, (1996) who found that
digestibility of nutrients in small gut, was
improved by enzyme supplementation.

Interaction effect:

The interaction between SFM levels
and enzyme supplementation showed
significant  effects - on  digestibility
coefficients of DM, CP and EE and TDN
and ME values. This was achieved by the
much greater response to enzyme
treatment in birds fed SFM diets
compared with those free from enzyme.

Experiment 2. Laying period:
Productive performance:

Sunflower meal effect:

The data in Table (7) showed that
egg number was not significantly
influenced by SFM percentages during 8-
12 and 16-20 weeks of age. However,
egg number significantly (P < 0.05 or P <
0.01) increased in hen fed diets
containing SFM during the periods of 12-
16 and 8-20 weeks of age. It is worthy
noting that egg number at §-12 weeks of
age increased by 3.79, 2.53 and 5.06% in
hens fed the diets contained 30, 75 and
100 % SFM substitution for SBM,
respectively when compared with those
fed on the diet without SFM. The
corresponding figures during the whole
experimental period (8-20 weeks of age)
were 2.94, 2.94 and 2.94 %, respectively.
The present results agree with those
obtained by El-Barbary, (1997) who
found that SFM up to 30 % in the laying
hen diets increased egg laying rate. Also,
Soliman {1997} and El-Deek et al, (1999
b) reported that replacing SFM protein up
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Table (6): Digestion coefficients and feeding values (X+ SE) of experimental diets as affected by dietary SFM ration,

enzyme and their interaction. (Exp. 1)

Digestion coefficients %

Feeding values

Items ME
bM oM cp EE CF NFE TDN % kealkg.
SFM substitution % for SBM
0% 77.6£0.3*  80.1x03"  82.9:02°  78.120.1 22.9£09°  852+0.7°  70.3:04  2945+17"
25% 75.7+0.1°  78.5402°  83.4204°  762¢1.9 22300  84.0:03°  70.0+0.5  29269*
50 % 75.0402° 779201  8151.6°  76.1#0.1  21.8x02° 85211  70.0£02  2938+8"
75 % 73.4x1.4°  76.4£12°  802+0.1°  753£12  20.5:02°  85.1x1.8°  688£1.1  2887+45°
100 % 74.140.5°  76.9+0.8°  788+0.6"  758+1.0 20405  88.7+1.3"  69.2¢0.8 290733
_Significance s i b NS ** * NS .
Enzyme (g / kg.)
0.00 752+06°  78.4+05°  80.8+09°  76.9+03° 214205  86.7:09°  69.90.1 2936+5
0.50 74.740.9°  77.520.8°  81.9+0.9°  75.8£1.0°  21.7:0.5 84.6+0.7°  69.4%0.6 2911£23
Significance i ** ke *» NS ** NS NS
Interaction (SFM x Enzyme)
SFM  Enzyme . . R R
0o 000 77.9+0.1°  80.4%0.1 82.740.1 77.0+0.2 22.6+0.2 85.9¢0.1  69.940.1 29376
0.50 77.3:0.1  79.740.1 83.120.6'  78.3x0.7*  23.1x02 84.5+0.1 70.8£0.3' 297114
550, 000 75.6+09% 783109  83.0¢0.1°  78.0:02"® 223103 843£0.9  69.5+5.5°  2917:23%
3% 050 75.8+0.1°  78.6+02 83.2£0.0°  74.3+05° 224402 83.8:03  704£2.0% = 2936+24*
spo, 0400 752+02  78.0:0.3 80.0£0.1°  76.2+1. lb: 22.4+0.2 86.3+0.4 702+1.0° 2946443
0.50 749:02° 777402 831#02°  760+1.0° 220402 84,0802  69.8+0.7°  2930:28"
759, 000 7474055  77.6:+0.5  80.3204°  76.5+0.8 20.740.7 86.9+0.5  69.8+13"  2932+55*
° 050 72.0+0.1° 75.240.3 80.24¢0.2°  74.2404°  20.3x0.1 83.2£0.2 67.7¢1.0°  2843241°
100% 000 74.6£04°  775:06  78.1:0.5°  76.8#0.6"  19.9+40.8 90.0+¢0.9  70.0+1.9"  2940£79%
* 050 73.5¢0.5°  76.4£0.5 79.4404° 747509 20909 87.5+0.4 68.4£1.6°  2874+67%
Significance * NS * e NS NS * %

Means in the sane column within each classification bearing different letters are significantly (P < 0.05) different. * P < .05, ** P <001 and NS = Not significant
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Table (7): Productive performance of Japanese quails (X + SE) as affected by SFM and enzyme supplementation
during the experimental period (8-20 wecks of age}. (Exp. 2)

€6

SFM substitution for SBM . Enzyme (g / kg.) .
ltems 0% 15 % 50 % 75 % wove e 0.00 0.50 Sig.
Egg number from:

8-12 weeks 19.0+0.0 19.040.0 18.8+0.0 18.8+0.0 18.8+0.0 NS 19.0£0.0 18.8+0.0 NS
12-16 weeks 22.120.0° 22.1+0.0° 23.0£0.0" 22.7+0.0° 23.2+0.0* > 22.4+0.0 22.740.1 NS
16-20 weeks 16.2+0.0 16.5+0.0 16.840.0 16.8+0.0 17.1£0.0 NS 16.8£0.0 16.8+0.0 NS
8-20 weeks 57.1+0.0° 58.0£0.0" 58.8+0.0° 58.8+0.0° 58.8+0.0° * 58.0£0.0 58.0+0.0 NS
Egg weight (g) from:

8-12 weeks 11.340.1 11.3%0.3 11.1£0.2 11.3£0.0 11.4+0.2 NS 11.3£0.2 11.320.4 NS
12-16 weeks 11.8£0.2% 11.8+0.1% 11.7£0.0" 11.840.1° 11.9+0.1° *% 11.8+0.2 11.840.2 NS
16-20 weeks 11.910.1% 12.0£0.1™ 11.940.1° 12.1£0.0™ 12.120.1? * 12.0+0.2 12002 NS
8-20 weeks 11.740.1° 11,7£0.2° 11.620.1° 11.7+0.1% 11.8+0.1° *x 11.7+0.3 11.740.3 NS
Egg mass from:

8-12 weeks 215402 214+0.2 209+0.6 213+0.3 214+0.3 NS 21620.3 21105 NS
12-16 weeks 261£0.0 26240.1 269+1.0 269£0.0 27740.3 NS 264+0.5 268+1.2 NS
16-20 weeks 194+0.3% 198+0.3° 199+£0.2* 203+0.1% 207+0.1° * 202+0.5 201402 NS
8-20 weeks 666+0.2° 677+0.1° 680+0.2% 689+0.1% 696+0.1° *a 678+0.4 67720.4 NS
Feed conversion (g feed / g egg) from:

8-12 weeks 3.240.1 3.240.] 32402 3.120.1 3.1%0.1 NS 3.1+0.2 32402 NS
12-16 weeks 3.0£0.0° 2.940.1% 2.8+0.0% 2.8+0.0™ 2.7+0.1° *e 2.9+0.2 2.8+0.2 NS
16-20 weeks 3.7¢0.1° 3.740.1° 3.6+0.1% 3.5+0.2" 3.440.1° ** 3.64£0.3 3.640.3 NS
8-20 weeks 3.320.1° 3.2+0.0% 3.240.1% 3.1£0.0% 3.0+0.0° *x 3.2+0.2 3.240.2 NS
Viability %: 100.00 " 100.00 100.00 100.00 100.00 100.00 100.00
Economical efficiency:

8-20 weeks 1.42 1.51 1.59 1.61 1.66 1.56 1.55

Means in the same row within cach classification bearing different letters are significantly (P < (1,03) different.
*P<0,08, ** P <0.01 and NS = Not significant.
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to 100% of SBM protein had no negative
effect on egg production percentage of
broiler breeder hens and laying hens.
Results in Table (7) indicated that
SFM replacement up to 100 % SBM
significantly (P < 0.05 and P < 0.01)

improved egg weight during all
experimental periods except 8-12 weeks
of age in which egg weight

insignificantly increased by 1.24, 1.10,
1.51 and 1.54 % in hens fed the diets
containing 100 % SFM substitution for
SBM as compared with the control diet
during the periods of 8-12, 12-16, 16-20
and 3-20 weeks of age, respectively. This
particular effect on egg size may be
related to the higher body weights
obtained with the same treatments. The
present results are in agreement with
those reported by El-Barbary (1997) who
reported that feeding 20 % and 30 %
SFM during laying period increased egg
weight when compared to the control diet
{ 0.00 % SFM). El- Deek et aif., (1999 b)
indicated that SFM fed to laying hens
during 1-26 weeks of age had no adverse
effect on egg weight. Fouzder et al,
(2000) found that increased levels of
substitution of SBM by dehulled SFM in
the diets of quails exerted no effect on
egg weight.

Sunflower meal substitution for
SBM significantly (P <0.05 or P < 0.01)
increased egg mass during 16-20 weeks
of age and the whole experimental period
{ 8-20 weeks of age). This increase was
to the extent of 6.93, 6.90 and 4.80 %
when compared with the control diet in
hens fed diets contained 100 % SFM
substitution: for SBM. These results agree
with Soliman (1997) who found that
replacing SFM up to 60 % of SBM
increased egg mass significantly.

Results in Table (7) showed that
feed conversion values (feed / egg mass
ratio) significantly (P < 0.01) improved
when SFM was substituted by SBM
during all periods except 8-12 weeks of
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age. This improvement was to the extent
0f 6.37, 2.17 and 2.85 % (for 75 % SFM
substitution for SBM) and 8.76, 7.08 and
6.46 % (for 100 % SFM substitution for
SBM) during the periods of 12-16, 16-20
and 8-20 weeks of age, respectively.
These results agree with those obtained
by Soliman (1997), El-Barbary (1997)
and El-Deek et al, (1999 b) who found
that SFM in the laying hens diets
improved feed efficiency.

Therfore, regarding to the resulte of
laying production performance, SFM
protien could substitute SBM in Japanese
quail layer diets up to the rate of 100 %
(25 % of the diet).

Enzyme effect:

Table (7) showed that there was no
significant effect due to enzyme
supplementation on laying productive
performance studied (egg number, egg
weight, egg mass and feed conversion, (g
feed / egg) as compared with those fed
unsupplemented diets. These results
agree with Hataba et al,, (1994), Attia et
al., (1997), Igbasan and Geunbter (1997)

and Shehata (2000) who reported
insignificant  improved in laying
productive performance of due to

enzyme supplementation.

Interaction effect:

During the whole experimental
period ali interactions due to level of
SFM substituting for SBM or optizyme
supplementation  insignificant affected
(egg number, egg weight, egg mass and
feed conversion) as shown in Table (8).
The present results agree with Soliman
(1997) who found that the interaction
between SFM and enzyme
supplementation did not significantly
affect egg weight, egg mass, However
El-Deek et al, (1999 b} indicated also a
significant interaction between optizyme
by SFM on the feed / egg mass ratio
during 21-44 weeks of age.

It is worthy noting that viability
percentage was 100 % during the whole
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Table (8): Productive performance of Japanese quail ( X = SE) as affected by interaction between SFM and enzyme

during the experimental periods (8-20 weeks of age), (Exp. 2)

ftems SFM™ 0% 2% 50 % 78 Y 100 % Sig.
Enzyme 0.00 0.50 0.00 0.50 0.0¢ 0.50 0.00 0.5¢ 0.0¢ 0.50
Live body weight (g) at: ' o
8 weeks (Initial) 168.9+0.9 169.0+0.8 169.3x1.0 168.8£).2 169.0£0.7 1692409  169.0%19 169.3x1.5 169,7+1 4 169.5:09 NS
12 weeks 187.8+2.9 187.6£2.5 188.246.7 188.1+3.0 188.2+48,7 188323 188.5+3.9 188.6+3.2 189.0+1.4 189.5437 NS
16 weeks 200.945.5 201.2£2.5 202.5¢3 % 203,032 202132 2028248  202.8x6.1 202.1x4.0 201 .8+4.1 202430 NS
20 weeks 212.3x4.1 214.643.1 2157426 2156534 214.848.5  216.0£33 2155437 2152443 2144445 2142536 NS
Egg number from:
8-12 weeks 18801 19.00.1  19.0:0.1"  19.0:0.4" 193401  182£0.1%  19.0x01%  182#0.1°% [B5:0.1"% 18.840,1% ¢
12-16 wecks 221401 218410.10  21.8420.03 224401 22.68:0.7  23.240.1 22.7+0.1 22.7x0.9 23.0+£0.8 23.210.1 NS
16-20 weeks 16.0£0.1 16.52+0.10  16.52£0.12 16.2x0.1 17.0830.1 16.3+0.1 16.8+0.1 16.840.1 17.420.1 17.120.1 NS
8-20 weeks 56.3x0.1 57.140.1 58.0+0.1 58.0+0,1 58.8x0.1 58.G+0.1 58.8+0.1 58.0£0.1 58.8+0.1 58.810.1 NS
Egg weight (g) from:
8-12 weeks 11.2+0.9 11.440.8 11.420.8 IANEJN: 11.2%).1 11,109 1L3%1.0 11.3:0.8 11.4£0.8 11.540.6 NS
12-16 weeks 11.7£0.3* V8303 119402 11.820.2%  101.7402%  11.720.2%  11.8+0.2%  11.9:0.6™  11.9203%%  12,0+03% **
16-20 weeks 169104 12.0+0.6 1202106 11.9+0.5 11.940.5 11.8+0.8 12,1202 12,0209 12.2£0.6 12.1£0.3 NS
8-20 weeks 11.6+0.3 11.7+0.4 11.840.4 11.620.6 11.6+0.5 11.5+0.4 11.7+0.4 118206 11.8+0.3 11.940.2 NS
Egg mass from:
8-12 weeks 2105516 2164213 21743070 211.3+17° 217.0+0.8"  201.120.9% 215205  2062:0.6™ 209.8x1.1%® 215.7x08" *
12-16 weeks 258 441} 258.2+1.1 2595504 263.7x12 2634308 271,716  267.6x:1.7 2692309 272.5+0.8 278408 NS
16-20 weeks 189.9+1.3 197.7+0.7 198.6+1.3 199.1%1.5 203412 1953412  202.8%1.2 22.3£0.9 210.9+0.6 206.5£1.0 NS
8-20 weeks 652.3£0.9 668.3x0.7 682.2+0,7 671.2+1.1 6827403  667.74£0.7 687.4x0.7 681.0£0.3 693.3:04 6974407 NS
Feed conversion (g feed / g egg) from:
8-12 weeks 3.30.7% 3.20.7% 3.1+0.3* 3,2+0.8%° 3.1£0.3% 3.320.4° 3.1+0.2° 3210 2% 3.120.4* 3.0+0.3° *
12-16 weeks 3.0+0.4 3.0+0.4 2.9+0.} 2.8+04 2.8+0.2 2.820.4 2.8+0.5 2.8+03 28402 27402 NS
16-20 weeks 3.7£0.7 3.6x0.4 2.6+0.6 3.7+0.8 3.5%0.6 3.6£1.0 3.6+0.6 34109 3403 3.540.5 NS
8-20 weeks 3.3+04 32403 32403 3.2+0.5 31201 3.2403 3102 3,140, 3.140.2 3.040.3 NS
Viability %a: 100.00 100.00 100.00 100.00 140.00 100,00 100.00 100.00 100.00 100.00
Economical efficiency:
8-20 weeks .41 1.42 1.52 1.50 1.62 1.56 1.6} 1.60 1.63 1.68

Y SFM substitation % for SBA

Means in the same row within each classification bearing different letters are significantly (P < 0.05) different.
* P <0.05, ** P < 0.01 and NS = Not significant,

(5007) sp3ad pup uopnnN °f uopdddy
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experimental period. Similar results were
reported by El-Deek et al, (1999 b).

Repraductive performance:

Results in Table (9) showed that
fertility and hatchability during all the
experimental  periods were  not
significantly  affected by  SFM
substitution for SBM up to the rate of
100%, enzyme supplementation and the
interaction between SFM and enzyme
supplementation. Therefore, in regard to
fertility and hatchability, SFM could
substitute SBM in japanese quail layer
diets up to the rate of 100 % without
deleterious  effect on reproductive
performance. Brake (1992) and Shehata
(2000) found no adverse effect for
kemzyme addition on fertility of broiler
breeder eggs. Vetesi et al, (1999)
reported that replacing SBM with SFM
had no significant effect on egg
production or hatchability of ducks or
geese even at 100 % replacement.

Egg quality:
Sunflower meal effect:

Results obtained in Table (10}
showed that albumin, yolk and shell as
percentages were significantly (P < 0.01)
affected by SFM level in quail hen diets,
Albumin increased with increasing SFM
level from 50 % up to 100 % replaced by
SBM in the diets. It is clear that quail
hens fed 50 % SFM replaced by SBM
had the. significantly (P < 0.01) lower
yolk percentage when compared with the
other treatment groups. El-Barbary
(1997) reported that replacement of SBM
by SFM in layer diets resulted in a
significant increase in egg yolk weight
percentage.

It is worth noting that eggs from
hens fed on 25 and 50 % SFM replaced
for SBM had significantly (P < 0.01)
higher egg shell weight percentages
compared with the other treatments. El-
Deek et al., (1999 b) found that replacing
SFM protein up to 100 % of SBM protein
had deleterious effects on egg shell
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weight percentages. Shape index was not
significantly  affected by SFM
substitution for SBM up to 100 % in the
hen diets (Table 10). Generally, yolk
index was significantly (P < 0.01)
increased in hen fed SFM diets.

Also, shell thickness significantly
increased in hen fed diets contained SFM
when compared with those diet free from
SFM. El-Deek et ai., (1999 b) found no
impairing effect of SFM on egg shell
thickness, since group fed 100 % SFM
had similar shell thickness, with the
control group. These results indicated
that SFM protein could be utilized up to
100 % of SBM in the quail hen diets
without adverse effect on egg quality.

Enzyme effect:
Results in Table (10) showed that all

“egg quality traits were not significantly

affected by optizyme supplementation in
Japanese quail laying diets. Similarly, EI-
Full er al, (2000) and Shehata (2000)
found the same results with kemzyme
supplementation.

Interaction effect:

The interaction between SFM and
enzyme supplementation  showed
insignificant effects on all egg quality
traits except shape index and yolk index
(Table 10). Similarly El-Deek et al,
(1999 b) showed the same trend.

Economical efficiency (EEf.):

The economical efficiency values of
the groups fed 0, 25, 50, 75 and 100
%SFM substituted for SBM were 1.42,
1.51, 1.59, 1.61 and 1.66, respectively
(Table 7). It is worth noting that SFM
substitution for SBM up to 100 %
provided EEf. higher than that of the
control SBM diet.

It is observed that the best EEf
valye during the whole experimental
period was recorded for birds fed 100 %
SFM substitution for SBM with 0,50 g
optizyme / kg diet (Table 8).



Table (9): Reproductive performance (X + SE) of Japanese quail as affected by SFM and enzyme and their interaction during the
experimental periods (8-20 weeks of age). {(Exp. 2)

L6

Fertility % Hatchability %
ftem 812 Weeks  Z18 ool 820 Weeks B1ZWeeks o0 20 520 Weeks
SFM substitution % for SBM
0% 75.67£1.40 85.75+0.29 84.86+2.56 81.68+1,71 68.090.40 79.94x0.14 79.99+1.57 75.34x1.32
25% 75.02+1.38 86.361+0.25 85.75+0.29 82.72+0.61 68.73x£0.96 79.95+0.11 81.00£1.25 76.66+0.63
50 % 74.88+0.67 86.79+0.29 86.36+0.25 81.78+0.48 67.9410.49 £0.90+1.01 78.98+0.89 75.18£0.37
75 % 76.06+1.37 83.87+1.87 86.79+0.29 81.08+1.65 68.95+0.77 78.60+072 78.39+1.80 74.96%1.18
100 % 75.18+0,04 84.70+0.75 83.87+1.87 80.83+1.05 69.51+0.17 806.20+1.40 79.92+1.38 76.33+0.65
Significance NS NS NS NS N§ NS NS NS
Enzyme g / kg,
0.00 74.87+0.96 85.09+3.53 84.23+2 70 §1.27x1.81 68.49+1.47 79.58+1.82 78.95+2.36 75.40+1.89
0.50 75.85+1.55 85.78+1.84 84.73+5.02 81,95+2.29 68.79+1.70 80.25+£2.10 80.33+2.18 76.23+1.28
Significance NS NS NS NS NS NS NS NS

Interaction (SFM x E)
SFM Enzyme
0.00 74.97+8.88 85.06+1.60 83.58+7.57 80.82+6.16 67.89+£7.36 79.87+0.78 79.15+£7.23 74.68+5.70

0% 0.50 76.37+7.27 85.89+2.02 86.14£1.53 82.53+2.79 68.29+9.30 80.01+1.88 80.72+0.46 76.00+3.31
25 % 000  74.33x1038  86.23+1.67 86.14+4.46 82.41+5.27 68.25+8.09 79.89+0.22 80.37+6.71 76.34+4.81
0.30 757121094  86.48+0.85 86.82+7.33 83.02+5.72 69.2149.83 80.000.47 81.62+8.18 76.97+6.07
50 % 0.00 74.54+9.54 86.93+1.75 83.44+1.43 81.543:2.28  68.18+10.77  80.39+2.64 78.53+1.49 75.59+2.37
0.50 75211128  86.64+0.85 84.72+£1.99 82.02+4.79 67.69+9.30 80.40x0.43 79.42+0.69 75.96+3.23
75 %% 0.00 75.374£9.68 82.93+1.58 83.28+0.56 80.2543.01  68.56x10.80  78.2410.66 77.49+3.92 74.37+£3.08
(.50 76.74+£8.22 24.80+2.16 84.96+1.50 81.90+2.86 69.33+8.14 78.96+2.09 79.29+£3.32 75.5543.44
100 % 0.00 75.16+8.66 84.32+£2.78 84.71+4.58 81.35+5.81  69.50+12.10  79.50+2.90 79.23+2.41 76.00£6.27

0.50  75.20£12.10  85.0742.70  81.024039  80.30+2.25 69.42+11.17 81.00+£3.65  B0.61x0.69  76.65+4.81
Significance NS NS NS NS NS NS NS NS

Means in the same column within cach classification bearing different letters are significantly (P < 0,05} different.
N.5 = Not signilicant.

(5067} spaa puv uomnny r unpdddy
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Table (10): Egg quality (X £ SE) of Japanese quail as affected by SFM and enzyme and their interaction during the
experimental periods (8-20 weeks of age). (Exp. 2)

Item Albumen % Yolk % Shell % Eegshapeindex  yo index 9~ Stelt thickness
A (mm)
SFM substitution % for SBM
0% 52.39+0.39" 28.66+0.05* 18.96+0.34™ 70.84+1.03 52.300.33° 0.23x0.01°
25 % 51.76+0.32° 28.91+0.35° 19.35+0,64° 70.97£1.61 51.45+0.85° 0.24+0.00
50 % 52.49+0.54* 27.900.08" 19.66+0.71* 70.87+2.03 52.44+0.52" 0.24+0.00"
75 % 52.73+0.75" 29.06+0.02° 18.22+0.76° 70.94+0.20 51.69+1.12° 0.24+0.00"
100 % 52.430.12® 28.98+0.10° 18.60+0.02* 70.76+1.36 52.28+0.04* 0.2440.00*
Significance i e b NS *e *
Enzyme g / kg.
0.00 52.34+0.71 28.74+1.06 18.93+0.72 70.82+1.84 52.02+1.30 0.24+0.01
0.50 52.37¢1.22 28.66+1.09 18.98+1.94 70.93:1.63 52.04+1.30 0.24+0.01
Significance NS NS NS NS NS NS
Interaction (SFM x E)
SFM Enzyme
y 0.00 52.19+2.14 25.68+2.26 19.13£4.09 71.35+1.82% 52.131.08*¢ 0.24+0.00
0% 0.50 52.58+2.03 28.63£1.93 18.79+3.09 70.32+1.53% 52.46+0.97% 0.2420.01
25 9 0.00 51.92+1.28 29.08+3.04 19.03£2.47 71.77%1.13% 51.87+1.90% 0.24+0.00
° 0.50 51.60+2.90 28.73+1.64 19.67+2.80 70.16x1.66 51.02+£2.41° 0.24+0.00
509 0.00 52.76+1.77 27.94+0.76 19.30+1.77 69.85+5.26° 52.70£3.95% 0.24+0.00
° 0.50 52.22+1.67 27.86+1.52 20.01+2.90 71.88+1.84 52.18+1.14% 0.24+0.00
. 0.00 52.35+2.52 29.05+2.38 18.60+3.64 71.04+1.51%¢ 51.13+1.36 0.2420.00
B% 0.50  53.10+1.87 29.07+1.45 17.84+3.04 70.84x1.97"8 52.25£1.33% 0.24£0.00
100 % 0.00 52.49+1 .30 28.93+0.81 18.50+1.80 70.08+1.01° 52.26+1.49" 0.240.00
0.50 52.3742.24 29.03+1.01 18.61+2.87 71.44+1.26%8 52.30+1.42% 0.24+0.00
Significance NS NS NS ** ** **

Means in the same column within each classification bearing different letters are significantly {P < 0.05) different.
* P < 0.0, ** P < 0,01 and NS = Not significant.
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In general, from nutritional point
of view it can be concluded that, using
SFM up to 75 % (25.5 % of the diet) and
100 % (25 % of the diet) substitution for
SBM in growing and laying Japanese
quail diets had no adverse effect on
growth and laying performance. While
from an economical point of view, SFM
could substitute SBM up to the rate of
25% (8.5 % of the diet) and 100 % (25 %
of the diet) in growing and laying
Japanese quail. The supplementation of
optizyme at a level of 0.50 g / kg feed is
superior in promoting performance of
growing and laying Japanese quail, Also,
the same resuits were obtained by using
optizyme (0.50g / kg feed) with 25 % and
100 % substitution in growing and laying
Japanese quail diets. Such practice may
be of high economic value without any
adverse effects on the performance in
growing and laying Japanese quail.
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