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A total number of 72 New Zealand White (NZW) growing rabbits of
mixed sex, six weeks old of about 650+8 01 gm average body weight was
used to study the effect of different okara meal level without or with
supplementation of avizyme on rabbit performance, nutrients digestibility
coefficient, carcass characteristics and economic efficiency. Rabbits were
divided into § treatments; each containing 9 rabbits in 3 replicates (3 rabbits
in each). Four substitution levels of okara meal as well as two levels without
or with avizyme were used in 4%2 factorial arrangement. Okara meal levels
were zero {conlrol), 33.33%, 66.66% and 100% instead of soybean meal
protein of the control diet, while the levels of avizvme were @ or 0.05% of
dret. The resuits obtained con be swmmarized as follow:

s Replacing okara for soybean, meal protein at 33.33%, 66.66% and 100% in
rubbit diets had no significant effect on DM, OM and CF and NFE
digestibilities as compared to the control group. However CP digestibility
improved (P<0.03) with replacing ckara meal at level 33.33% or 100% as
compared {0 the control group. On the other hand. adding avizyme to rabbit
diets improved (P<<0.05) DM, OM, CP and CF digestibilities as well as TDN
and DCP values as compared to those groups fed diets without avizyme,

o  There was a sigmificant (P<0.03) increase in average daily BWG and a
significant improvement in FCR due to replacing okara meal for soybean
meal protein af 33.33%, 66.66% and 100%. The average daily FI values
were comparable for the 4 tested experimental groups. Adding aviome to
rabbit diets improved (P<0.03} both average daify BWG and FCR compared
to the groups fed diets withowt avizyme.
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» Replacing okara meal for soybean meal protein at 33.33%, 66.66% and
100% in rabbit diets did not affect significantly dressing percentage, giblets
percentage and meat content of CP and moisture in comparison (o the
control group. Nevertheless, both dressing percentage and edible giblet
percentage were improved. (P<0.03) with adding avizyme to rabbit diets.

e Replacing okara meal for soybean meal protein af all levels studied in rabbit
diets either without or with avizyme decreased the average total cost/kg body
weight and increased the economic efficiency as compared ro the conrrol
group.

These results showed that okara meal can be used instead of
soybean meal protein (up to 100%) in growing rabbit diets with avizyme
(0.05%) withowt negative effects on growth performance under Egyptian
environmental conditions.

Keywords: Okara meal, avizyme, growth, performance, digestion, carcass
characteristics.

The World's growing human population and its demand for more food
production have to fall within capacity of the earth's ecological systems.
Approximately 40% of world's grain production is consumed by livestock and that
percentage increases up to 70% in certain countries (Ministry of Agriculture,
2002). As the green revolution is no longer enough to cope with the population
explosion, experts are urged to search for altemative feeding systems since the only
grain reserve in case of an emergency is that used in animal production,

In Egypt as in other developing countfries there is a serious problem of
feeding shortage, so the present study was carried out to examine the possibility of
using soybean by-products (okara meal) in feeding rabbits. Okara is a pulp fiber by
products of soy milk, has less protein than whole soybean by remaining protein
high quality. About {.1kg of fresh okara is produced from every kilogram of
soybean processed for soymilk (Khara er of., 1995). In Japan; about 700000 tons of
okara were produced from the tofu production industries in 1986, most of which
were bumt as waste (Ohno ef ol., 1993). Recently, there are some small industries
produce soymilk, tofu and okara as waste products in Egypt. The chemical analysis
of okara meal as reported by (Farhat ef af., 1998) was 23.29% moisture, 12.73%
fat, 34.2% CP, 13.70% NDF, 11.73% ADF, 14.38% hemicelluse and 3.8% ash.

Corn s less affected by epzymes than other grains because of lower
amounts of nonstarch polysaccharide; however 2 to 3% an improvement in feed
conversion has been reported when dietary enzymes were used in com diets
{(Cowan, 1993). The same author added that soybean, however, comntain
nondigestible carbohydrates that can be made avaitable to hens by dietary inclusion
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of enzymes (Cowan, 1993). Previous research indicates that avizyme improved
nutrient utilization and performance of broilers and laying hens (Francis et al.,
1999 and Cook et al., 2000). 1t was reported that inclusion of avizyme to barley
diets improved true metabolizable energy (TME} by 4% (Wyatt and Goodman
1993). In another study, avizyme increased ileal digestible energy of low-
digestible- energy soybean meal more than high-digestible-energy soybean meal
(Douglas ef ai., 2000).

«  Therefore, the main target of this study was to evaluate the eficct of the
partial and whole replacement of okara for soybean meal protein to rabbit diets
supplemented or un-supplemented with avizyme on rabbit performance, nutrients
digestibility and economic efficiency, under Egyptian environmental conditions.

MATERIALS AND METHODS

The present experiment was carried out at a Farm in the Pyramids Arca, Giza,
Egypt. During April and June 2009.

A total number of 72 New Zealand White{ NZW) growing rabbits, six
weeks old of about (650 + 8.01 gm) average body weight was used to study the
effect of different okara meal levels without or with supplementation of avizyme
on rabbit performance, nutrients digestibility coefficient, carcass characteristics and
economic efficiency. Rabbits were randomly divided into 8 equal groups with three
replicates (3 rabbit each). The main groups of rabbits were fed on diets containing
different levels of okara meal as replacing for soybean meal protein at levels 0,
33.33, 66.66 and 100% (from 6-13 weeks of ape} as shown in Table (1a). In each
group, diets were fed to the rabbits either un-supplemented or supplemented with
avizyme {0 or 0.05% of diets). The diets were formulated to cover the requirement
of growing rabbits according to NRC (1977} and (Cheeke, 1987) but with
replacing okara meal protein for soybean meal protein at levels 0, 33.33, 66.66 and
100%. Chemical composition of okara meal and soybean meal is shown in Table
Ib. Avizyme compound is a multiple enzyme produci. Each gram comprises
xylanase 1500 units, protease 20000 units and alpha amylase 2000 units. Diets
were offered to the rabbits ad-libitum and fresh water was available all the time
during the experiment. Individual live body weight, feed intake and feed
conversion ratio were recorded weekly.

Digestibility trials were carried out using three rabbits from each
experimental group at the last week of the experiment. Rabbits for each group were
housed in metabolism cages where feces and urine were collected separately four
consecutive days. Proximate analysis of the diets and feces were carried out
according to the methods of A.O.A.C.(1990). At the end of experimental period
(13 weeks of age), three rabbits were randomly taken from each group and fasted
for 12 hours before slaughter according to Blasco et al., (1993). Rabbits were
housed in separate cages and kept under the same managerial hygienic condition.
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Table 1a. Compeosition and determined analysis of experimental diets -

Levels of okara meal replacement (%)

Ingredients % 0 3333 66.66 100
) +) ) ) (-) ) {-) H)
d;;rley grain** 32.65 32,60 3205 32,00 3005 3000 30,05 30.00
Clover Hay ** 26.00 26,00 2567 2367 2500 2500 23.00 2300
Wheat bran** 22.00 2240 2260 2200 2374 2374 23.738 23738
Soybean meal ** 15.00 15.00 10.00 10,00 5.00 5.00 0.00 0.00
Okara meal 0.00 0.00 583 583 1166 1166 1750 1730
Cotton seed, oil 0.00 0.00 0.00 0.00 0.00 (.00 1.062 1.062
Molasses 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Dicalcinme 0.10 0.10 0.10 0.10 0.0 0.10 0.10 fin
phosphate
Salr 0.35 0.35 0.35 0.35 135 035 .35 0.33
Premix* 0.30 0.30 0.30 03 0.30 0.30 0.30 0.30
Methionine 060 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Lysine 0.00 0.00 0.10 0.10 (.20 020 0.30 (.30
Avizyme 0.00 0.05 0.00 0.05 (.00 005 0.00 0.05
Total 100 104 10 100 100 100 100 100
Determined analysis
CF % 16.80 16.80 16.70 16.70 16.68 16.68 16.40 16.14
DF. Kcal/tig*** 268340 268340 2611.90 261040 23536040 233490 233920 25377
CF % 11.79 11.78% 12.36 12.36 12.94 1294 13.10 1310
EE "% 232 232 2975 2974 3.67 367 4.30 430
Ca % 0.46 044 046 0.46 045 0.435 0.42 012
P % 0.215 0.215 0.2i 021 0.207 0.207 0.202 0.201
Methionine,% 0.60 0.60 0.60 (r.60 0.60 0.60 0.60 (.60
Lysine% 0.65 0.63 063 0163 063 0.655 0.653 0635

Supplying each kg diet =Vit A 12000 lu, Vit D3 2000 lu. Vi E 10mg. Vitk3 2gm. Vit Bl ng.

Vit B2 5 mg. Vit B6 1.5 mg, Vit B12 10 mg. Niacin 30 mg. Pantotheni acid 10 mg, Folic acid 1

mg, Choine 230 mg, Biotin 50 mg, Copper 3 mg. Manganese 60 mg, Zinc 50 mg. Iron 30 mg.

lodine 0.3 mg Seienium 0,1 mg and Cobalt 0.1 mg.

(-) Without avizyme, {+)y With avizyme at 0.05% diets.

** A according to NRC {1994},

¥4+ A according 1o General Administration for Agrarian Culture Ministry of Agriculture
(2001).
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Table 1b. Chemical composition of okara meal and soyhean meal (% on

DM basis)
Ttems DM oM CP EE CF Ash DE* Lysine** Methionine**
Vo Yo Yo %o %o Yo Keal/k Y %
Okara
meal 9330 9476 3773 124 1690 524  2425.60 1.15 0.45
Soybean 8§9.00 94.10 44.00 100 5.80 590  3770.00 2.92 0.66
meal

*DE: 4.36-0.049«NFE, NFE=28.294+0.657(%CF) , according to Cheeke (1987)
** According to El-Manylawi (2007).

An input — output analysis and economic efficiency were calculated. The
cost of 1 kilogram of growth was determined for each of experimental diets
according to the prevailing cost of ingredients in Egypt at the time of the
experiment. Economic efficiency of each of the diets was defined as LE returned
for 1 LE invested in feed. Fconomic efficiency was calculated by this equation:
Economic efficiency =(Selling price of one kg live body weight - Feeding cost of
ong live body weight / Feeding cost of one kg live body weight) x 100

All data were subjected to analysis of variance using the generally linear
models GLM Procedure of (SAS, 2002), and differences obtained upon statistical
analysis were compared using Duncan Multiple Range Test (Duncan, 1955).

RESULTS AND DISCUSSION

Digestibility coefficients and nutritive values:

The nutrients digestibility coefficient and nutritive values as TDN and DCP
are presented in Table 2. Data showed an improvement in digestibility coefficient
of dry matter (DM), organic matier (OM) and crude fiber (CF) and a decrease
{(P<0.05) in digestibility coefficients of nitrogen free extract (NFE) with replacing
okara meal for soybean meal protein at levels 33.33, 66.66 and 100% in rabbit diets
in comparison to the control group (0% okara meal). On the other hand, there were
increases (P<0.05) in CP digestibility with replacing okara meal at level 33.33% or
100% as compared to the control group (69.96, 74.43 and 75.49, respectively).
Besides ether extract (EE) digestibility coefficient was increased (P<0.05) with
replacing okara meal at level of 100% in rabbit diets as compared to the other
experimental diet groups. Regarding the effect of experimental diets on nutritive
value as total digestible nuirients (TDN) and digestible crude protein {DCP), the
results showed that replacing okara meal for soybean meal protein at a level of
100% improved (P<0.05) TDN compared to the control group (73.78 vs 76.02).
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Table 2. Digestibility coefficient and nutritive values (Means +SE) as
affected by okara meal and avizyme levels and their interaction,

during the whole period .
Digestibility coefficients(%) Nutritive values
Items DM OM Ccp EE CF NFE TDN bDCP

Effect of vkara meal levels (%)
0 Control 89.67 7660  69.96" 8037  39.09 8534  73.78" 1175

33.33 8906 7627 7443 7677 42.19 83.54  7425® 1243°
66.66 87.70 7623  73.03™  B1.86° 42.49 84.04  74.88% 12.18"
100 8913 7664  75.49°  86.16° 42.65 83.71  76.02°  12.38°
SE +0.79 081  +1.04 +1.33 *1.11 £1.17 067 +0,17
Effect of avizyme levels (%)
0.00 88.03% 7491° 69.68° 8223 37.73°  83.58  73.50°  11.60°
£0.70  +0.62  +0.85 =1.58 +080  £100  +062 £0.15
0.05 89.75* 77.96° 76.78" 8085 4548 8473 7596° 12.77°

+0.42 +0.34 +1.31 +1.19 +1.28 +063 +0.47 +0.19

Effect of (Okara meal protein x Avigyme ),%
0 () 89.13° 7564  66.88° 81.94™  3741% 8499  7298"  11.4°
0(+) 90.21° 7756 73.05%  78.81%™ 4077 8570 74.58%  12.27™

33.33(-) 88.55% 7449 7216™0 76595  4034F 8181  7331° 12.05%
33.33(+) 89.56"  78.06  76.69° 7695" 4403 8526 75.18" 1281°

66.66 (-) 85.48° 7449 7142 8299°  3791% 8273 7320° 1191
66.66 (+) 89.93° 7797 7464% 80.73™ 47.08" 8536  76.57°  1245"

100(-) 8896°° 7504 6824  87.39° 3528 8482 7452% 11.196"
100(+)  89.31° 7824 8274  86.92°  50.02° 8260  77.52°  13.57°

SEM %111 x1.14 +1.47 +1.89 +1.56 +1.66 +0.95 +0.25
a,b,c.....Means within the same column with common letter(s) are not significantly different
(P<0.05).
(-} Without avizyme, (+) With avizyme

With avizyme at level 0.05%.

While the values of TDN were slightly improved with 33.33% and 66.66%
replacing level in comparison to the control group. Besides, DCP values improved
(P<0.05) with 33.33% and 100% replacing okara meal protein and insignificantly
improved 66.66% replacing level compared the control group.

Regardless the effect of okara meal, the results revealed significant
increases (P<0.05) in DM, OM, CP and CF digestibility coefficients with
supplying avizyme in rabbit diets compared to those groups fed diets without
avizyme. This improvement may be due to the beneficial role of avizyme in
nutrients  absorption, especially CP(%) as reported by Officer and
Batterham,(1993). Marsman ef o/.,(1997), Zanella ¢t af., (1999) and EL-Nagmy et
al {2004). Also, Pinheiro ef al. (2004) concluded that enzyme supplementation in
chicken diets improved the activity of digestive enzymes. Generally, the
improvement occurring in protein and carbohydrates may be attributed to the role
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of avizyme mixtures, which contained effective amounts xylanase, protease and o-
amylase. These findings were coincided with those reported by Marquadt et al.,
(1996) and Fernandez et al., (1996) who found that enzymes addition significantly
increased the NDF digestibility, that probably be bound up with cell wall
hemicelluloses components. Supplying rabbit diets with avizyme resulted m
improvement (P<0.05) in both TDN and DCP values compared to those groups fed
diets without avizyme. The respective value were 73.5 vs 75.96% for TDN and 11.6
vs 12.77 for DCP (Table 2).

Concerning the effect of interaction between okara meal and avizyme, the
obtained results showed numerical increases in DM, OM and NFE digestibility in
most instances with adding avizyme to rabbit diets. While, there were slight
decreases in EE digestibility with adding avizyme to rabbit diets at most tested
levels of replacing okara meal diets. However, feeding rabbits on diets containing
okara meal (66.66 and 100% replacement) with avizyme resulted in significant
(P<0.05) improvement in CF digestibility compared to those groups fed diets
without avizyme (37.91 vs 47.08% for 66.66% replacement level and 35.28 vs
50.02% for 100% replacement level respectively). More over, the interaction effect
of okara meal and avizyme levels revealed that supplying rabbit diets with avizyme
under each tested level of okara meal improved both TDN and DCP. Generally the
highest values of both TDN and DCP were recorded with the whole replacement of
okara meal protein (100%) in rabbit diets supplemented with avizyme (77.52% and
13.57%) while the lowest values recorded with control group (0%okara meal
without avizyme) being 72.98% and 11.23%, respectively.

The improvement in nutrients digestibility and nutritive value resulted from
increasing levels of okara meal may be due to the treatment of soybean by boiling
and cooking to produce tofu or milk that caused an improvement of okara
utilization as reported by Farhat et af. (1998) and El-Manylawi (2007).

Growth performance:

Data in Table (3) revealed that replacing okara meal for soybean meal
protein at levels of 33.33, 66.66 and 100% resulted in a significamt (P<0.03)
increase in average daily body weight gain (BWG) and a significant (P<0.05)
improvement in feed conversion rate (FCR) when compared to the control group
(0% okara meal). The recorded values were 21.05, 22.72, 22.94 and 22.19 gm for
BWG and 3.75, 3.45, 3.48 and 3.54 for FCR, respectively. While, the values of
average daily feed intake (FI) were comparable for the 4 tested experimental
groups. The results herein are in good agreement with those reported by Ibrahim
(2006) and El-Manylawi (2007) who found an improvement in BWG with
replacing okara meal for soybean meal protein in rabbit diets at a level of 50%
compared to the control group (0% okara meal).
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TaHe 3. Rabbits growth performance as affected by okara meal and
avizyme levels and their interaction during the whole period
(6-13) weeks of age.

Items IBW*(gm) FBW** BWG FI FCR  Mortality
{gm) (gm) {gm) rate, %
Effect of okara meal levels (%)
0.00 647.50"  18263° 21.05° 78.86 3.75° 0
33.33 660.00° 1932.1*  22.72° 78.35 345° 0
66.66 645.50™  1929.8"  22.94" 79.76 3.48% 0
100 638.50°  1881.0°  22.19° 78.66 3.54° 0
SE +5.661 +11.99 +0.250 0691  +0.039 0
Effect of avizyme levels (%)
0.00 655?.00 1843.73"  2132° 82.65° 3.8 0
+5°23 £16.40 +0.273 +0.834  +0.081
0.05 645.75 1940.90°  23.13° 75.16° 3.25° 0
£3.61 +17.74 +£0.338 +£0.904  +0.044
Effect of (Okara meal x Avigyme ),%
0(-) 645 1797.5° 2058 85.41° 4.15° 0
0(+) 650 18550°  21.52" 72.30° 3.36° 0
33.33() 671° 1900.8° 21.96° 79.21% 3.61° 0
33.33(+) 649 % 1963.3*  2347° 77.49° 3.30° 0
66.66(-) 642" 1891.6 2231° 8151° 3.65° 0
66.66(+) 649 1968.1° 23.56° 78.02° 3.31° 0
100(-) 642% 1785.0° 2041° 84.48° 4.14° 0
100(+) 635° 1977.0° 23.97° 72.83¢ 3.04¢ 0
SEM +8.01 £16.96 +0.348 +0.978  +0.053 0

a, b, c.....Means within the same colurnn with cormmnon letter(s) are not significantly different
(P<0.05).

(-} Without avizyme, (+) With avizyme at level 0.05%.

*  [Initial body weight (gm)

** Final body weight (gm)

Regardiess the effect of replacing okara meal, supplying avizyvime to rabbit
diets improved (P<0.05) both average daily BWG and FCR compared to those
groups fed diets without avizyme, being 21.32 vs 23.13 gm for BWG and 3.88 vs
3.25 for FCR, respectively. Okara meal had no significant effect on daily feed
intake while avizvme lowers (P<0.05) daily feed intake. The results herein
coincided with Mulkametagoliev er al., (1986), El-Katasha er of,(1988) and
Tawfeek (1996) who found that supplying diets with kemezyme improved growth
performance of growing rabbits fed diets containing com or barley grains.
However, Zanella et al., (1999) found that supplementation of the dicts with an
enzyme mixture containing amylase; protease and xylanase improved the broiler
performance.

Data concerning the effect of interaction between okara meal and avizyme
revealed an improvement (P<0.05)in both average daily BWG and FCR with
adding avizyme to rabbit diets under each level of replacing okara (except 0%
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okara for BWG). However, values of average daily FI were significantly (P<0.05)
decreased with adding avizyme to rabbit diets at most levels of replacing okara.

The increase in growth rate of growing rabbits resulted from replacing
okara or adding avizyme to rabbit diets may be due to the improvement in both
nutrients digestibility and nutritive value of these diets,

Carcass characteristics

Carcass yield expressed as percentage of live body weight and chemical
composition of rabbit meat are presented in Table 4. From the results obtained
at 13 weeks of age, it could be noticed that replacing okara meal for soybean
meal protein at 33.33%, 66.06% and 100% in rabbit diets did not affect
significantly dressing percentage, giblets percentages and meat content of CP
and moisture in comparison to the control group. The same trend was observed
with edible giblet percentage. Neveitheless, both dressing percentage edible
giblet percentage and total edible parts percentage were improved (P<0.05)
with adding avizyme to rabbit diets. The recorded values were 55.28 vs 56.09%
for dressing percentage. 4.15 vs 4.19 for edible giblets percentage and 59.42 vs
60.28 for total edible parfs, respectively. These results are in good agreement
with those reported by El-Madany and Afifi (2002), Attia ef al., (2001 and
2003), Salem ef al., (2003). El-Naginy et al., (2004) and Ibrahim (2006) who
tound insignificant differences in carcass yield and composition of broiler meat
;moisture. protein and fat) when Arbo Acres chicks fed on different levels OF
~kera meai {6.75 and 13.5%;) and microbial phytase at levels (0 and 0.05%).

Econeniic efficiency (E.E.)

Results in Table 5. Indicated that replacing okara meal for soybean meal
protein at levels of 33.33, 66.66 and 100% in rabbit diets either without or with
acovme decreased the average total cost’kg body weight and increased the
ioie elficiency when comnared to the control groups. Therefore, the relative
cosnomic etficiency was fimps ved as follows 100, 178.6. 178.6 and 128.6% for
div.s without avizyine and 163.29, 2071, 221.4 and 25C% for diets with avizyme,
paoceively, This improvement may be due to the lower price of okara meal
a0 o and better feed conversion for these diets. These results coincided with
those reported by Abd-Elsamee ¢f al., (2005) and Torahim (2006) who found that
the best economic efficiency values were achieved when broiler chicks were fed
diets containieg 25 or 50% okara meal as replacer for soybean meal. However, El-
Manylawi (2007) reported that relative economic efficiency (feed cost per kg live
weight gain) was improved when growing NZW rabbit were fed diets
contained 25 or 50% okara meal protein replacement.




IBRAHIM et af

Table 4. Some carcass characteristics and chemical aralysis of rabhit meat (Mean+ SE) as affected by by okara

C are ass characteristic s
Eems Pre Caxcass Dressing Live  Kidney Heat  Edible Toial Meat Mext Meat
saughter  weight (%) (za) @) (Em)  gihets (09)  edible Twisture CP EE
weight (g paris ) (%) (%)
(gm) )
Effect of okara meal levels (28)
0.0 1326 67° 10139% 5551  é0.5° 1187 348* 417t 59.67 6549 2198 437
3333 1930° 1074207 5565 6430 128" 38° 418 5972 8868 2241  43%
6666 1926 67° 1002 5553 s423° 1281° 3837 4.1% 5933 €917 2274 387
100 1881.62°  1055° 5603 6191% 124°  3M° 415t €0.18 5898 2291 43%
SE 1038 £790 013 =025 0011 0042 D008 +0,182 +1.109 +0.606 +0.108
Effect of avizyre levels (56)
0.60 18429% 10185° 3528% 0B8R 1201°  353% 415° 942" 68.12 2207 419
:1589 825 0134 064z 20082 0044 0009 0134 D& 0395 +0.096
0.05 1530.6°  IMRE.1" .08 84707 1273 391" 41¥ €028 £3.54 2294 424
SEM £16.75 12,07 =0.172 0497 «0.177  +0,074 0.007 +0L174 0,34 +0427 +0.086
Effect of (Ohara meal protein x Avizpme )%
o) 17983 9998° 55" 5953 118t 342 418" 995 6613 2112 420*
) 1855 1028%° 5542 6202° 1185* 353 417* 59,560 56.85 22.83 425¢
3333 () 1900 1491 5522% 293" 1232F 3¢ 418t L3 6836 2157 43T
3333¢)y 1960 1993 S5 6553" 12800 3850 420 £0.20%" £5.00 2295 439
G666() 138657 10853" 5487 29 1215 340% 417 59.04° 6894 28§ 38"
66.66+) 196687 11052 S5619% 6557° 1307 407  4.21° 60.40% £9.40 2280 392%
100 (-} 178667 W02F 55427 58157 11700 3R 4.10° w5257 8304 252 43F
100 (+) 197667 1119.22° S665° 5667  131° 41" 419 60.34° §9.91 23.19 441°
SEM 1467  +1LIT0 20254 034 0157 0.059 +0.120 +0,258 +1.568 +0.857 <0133

& b.e... . Means within the same colunm with cormon letter(s) are not significantly different (P=<0.05)

(-) Whithout avizyme,

(+) With avizyme
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Table 5. Economic efficiency of rabbits as affected by okara meal and
avizyme levels and their interaction, during the whole period
(6-13) weeks of age.

Okara meal levels (%)

Ttems 0(Control) 33.33 66.66 100

- + - + - + - +
Total Fl/rabbit kg 4.783 4.049 4436 4340 4.565 4369 4731 4.079
Price 1kg FI 2367 2431 2271 233 2.181 2.245 2127 2191
Feed cost/ rabbit 11.321 9.843 10.074 10.134 9.956 9.808 10.063 8.937
Total cost(LE)(a} 34.65 33.17 3340 3346 33.286  33.140 33.393 32.267
BW 1.798 1.855 1.901 1.963 1.892 1.968 1.785 1.977
Cost/kg BW (L.E) 19.27 17.88 17.57 17.05 17.59 16.84 18.71 16.32
Total revenue(LE) (b) 3955 4081 4182 43.19 41.62 4330  39.27 3.49
Net revenue(L.E) 4.90 7.64 8.42 9.73 8.33 10.16 5.880 11.22
EE (c) 0.14 0.23 0.25 0.29 0.25 0.31 0.18 0.33
REE(d) 100 16429 173.6 207.10 178.60 221.6 128.60 250

(a) Including fixed cost (23.33L.E/rabbit), (b) Assuming that the selling price {is (22) L.E}, (C)
Net revenue per unit total cost, (d) Considering the economic efficiency (EEjof the control dict
without avizyme = 100%.

(-) Without avizyme, (+) With avizyme at level 0.05%

Conclusively, the previous results showed that okara meal can be used
instead of soybean meal protein (up to 100%) in growing rabbit dicts with
avizyme (0.05%) without negative effects on growth performance under
Legyptian environmental conditions.
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