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SUMMARY:

The experimental work of the present study wasi@dmwut at the Poultry Research Station,
Poultry Production Department, Faculty of AgricuduFayoum University. This experiment was
conducted to study effect of partially replacingyeflow corn (YC) withprickly pear peel (PPP) in
Hy-Line W-36 male chick diets with or without enzgrsupplementation. The enzyme used in this
study was kemzyme dry (KD), used at a rate of iokgle (0.1%) of complete feed. At 14 days of
age, birds were divided into six treatments (3d9each), each treatment contained 3 replicat®8 of
birds each.

The experimental treatments were as follows:-

1-The control diet (B. 2-The control diet,)> 0.1% KD (B).
3-15% YC in Q was replaced by PPP. 4-15% YC ipVias replaced by PPP.
5-30% YC in Q was replaced by PPP. 6-30% YC invias replaced by PPP.
Results obtained could be summarized in the followq:

1- Partially replacing YC with PPP in growing Hy-Livg-36 male chick diets with or without
enzyme supplementation had an insignificant eftective body weight (LBW), live body
weight gain (LBWG), feed conversion (FC), crudetpio conversion (CPC) and caloric
conversion ratio (CCR) during all ages studied.

2- Hy-Line W-36 male chicks fed 0.0% PPP diet had loved intake (FI) during the final
period studied, while those fed diet containing 3BP#+KD had the highest Fl value during
the these period

3- Enzyme supplementation improves LBW<(R05), LBWG (&0.05), FC (P>0.05), CPC
(P>0.05) and CCR (P>0.05) compared with those fexyrae un-supplemented diet during
the period from 14 to 70 days of age.

4- Partially replacing YC with PPP in growing Hy-LiWg-36 male chick diets with or without
enzyme supplementation were insignificant, regaydstaughter parameters, some blood
parameters and chemical composition of meat, exaso.

5- Hy-Line W-36 male chicks fed diet containing pdfyiaeplacing YC with 30% PPP+KD
gave the best economical and relative efficiencyuesa being 1.842 and 108.77%,
respectively when compared with the control. Wherehicks fed control diet had the lowest
corresponding values, being 1.694 and 100.00%g¢uotisely.

Generally: 1-The best performance was seen when 30% PPP+kDnearporated in Hy-Line W-
36 male chick diets.

2- We can be suggest that Hy-Line W-36 male chazs be used to partial participate in solve the
problem of low animal protein consumption.
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INTRODUCTION

Poultry production was one of the fastest growimdustries in Egypt. Feeding
cost is considered the most expensive item (6008)7in the whole production
process. Yellow corn (YC) production in Egypt i€ madequate to supply poultry feed,
so it depends on the use of imported YC. The keystmcessful process in poultry



projects is through maximizing the profit. On thiteey hand, minimizing the feed cost
could be achieved through the use of untraditioctaaper feed ingredients or
improving utilization of common feeds by using soaaklitives.

Attention therefore should be drawn towards theafisgome local by-products
available in certain areas of Egypt. Prickly pe@@puntia spp., Cactaceae) have a
fundamental economic importance in many desertsarediich are produced in
abundant quantitiefAli, 2001 and EL-Nagmyet al., 2001). In Egypt, Libya, Saudi
Arabia, Jordan and other parts of the Middle Eastkly pears (Egypt, it is known as
teen shouKyof the yellow and orange varieties are grownhgygide of farms, beside
railway tracks and other otherwise noncultivabledlaand is considered a nice
refreshing fruit for summer season. Prickly peaitfis a berry, typically weighs 100
to 200 g, and consists of a thick fleshy skin oelpg@0-40% of total fruit weight),
typically have high sugar (10% of total rind weigbbntent(Benson, 1982; Barbera
et al., 1992 and Ali, 2001) It is particularly attractive as a feed becauks#&sohigh
efficiency in converting water to dry matter andighdigestible energ{El-Kholy,
1999).

For instance, a great quantity of prickly pear p@&PP) accumulate after
eating refreshing fruit or processing of pricklyapehat can cause environmental
pollution. Prickly pear peels are widely used asnah fodder(Felker, 1995; Ali,
2001 and EI-Nagmyet al., 2001). ElI Kholy (1999)found that PPP are rich in
vitamins A and E and free from alkaloids as antritional factors and can be
replaced up to 75% of YC without any adverse effactthe fish performance. A
number of studies have reported the proximate atencomposition of PPP on air
dry matter basis shows that crude protein, ethdraetx crude fiber and ash
concentrations of 7.20 to 10.21, and 2.00 to 3.850%5 to 14.33 and 8.02 t015.80,
respectively, have been reported in the litera{e 2001; EI-Nagmy et al., 2001
and Ragab, 2007).Also, PPP contains reasonable amount of NFE bet§9%%0
Ragab (2007)and such value was nearly similar to that prevjoobtained byEl-
Kholy (1999), Ali (2001) and EI-Nagmy et al. (2001) They also indicated higher
content of cellulose and lignin in PPP than thos¥C. So, it will cause the hardness,
the less digestible and the less utilization of RBRompared to YQAli (2001); El-



Nagmy et al. (2001) and Ragab (2007)indicated that PPP contained true
metabolizable energy (ME) 2800 to 2850 K cal/kgDivi basis.

The addition of enzyme preparations to poultry feedot a new concept, but
it is becoming more fine tuned with the productiminspecial enzyme preparations
specific for the substrate. Recent market reseanchcates that in the U.K.
approximately 90-95% of all broiler diets contagedl enzymes. Enzymes are added
to animal feeds to supplement low enzyme produaiiomprove utilization of poorer
quality feedsFarrel (1994) and EI-Sebai and Osman (1999gported that enzyme
addition to diets improved body weight of chicksiethdepends on type of diets.
Also, Ghazalah et al. (1994)reported that supplementing enzyme mixture to éroil
diets containing high level of fiber improved featilization. Howevey EI-Nagmy et
al. (2001)found no significant differences among treatmewugs of quails in their
feed intake due to replacing YC by PPP in theitsdigither un-supplemented or
supplemented with Prozyme.

Total animal protein consumption in Egypt is low,the year 2007 the animal
protein consumption levels in Egypt are almost 80p@rcent (8.24 (g/capita/day)
protein supply quantity) of the global consumpti¢t3.51(g/capita/day) protein
supply quantity). Poultry meat is the representingr 35.07 percent of total animal
protein consumption. The annual per capita poulingat consumption is
approximately 8.27 kg ((22.65 g per day of totallfry meat) this is equivalent to
2.89 grams poultry meat protein), this is below #werage world consumption of
12.26 kg per capita reported for that yg&AO, 2012). One of the principal
constraints for the development of the poultry stdy in Egypt relates to feed
resources and aspects of feed, which contributppto feed conversion ratio (FCR).
According to the previously reporteBI{Anwer et al., 2010; Namraet al., 2010and
Tollba et al., 2010) the FCR for the native breeds (average, 4.2%d/fegain) is
much higher (but they are better for adaptation diséase resistance) than that for
the exotic modern broiler strains (1:1.8). Locahists are known to have slow growth
rate and insufficient in feed utilization as wedl @®ndency to consume large amounts
of feed. The average annual production of layeraldychicks was approximately 21

million in the years 2004 and 20Q5o0sny, 2006) So, there are abundant numbers of



the chicken males over the breeding need, therehm®e access numbers could be
used in meat productiqiurdaneta and Leeson, 2002).

Therefore, the purpose of the present work waseterthine the effect of
partially replacing of YC with PPP on the growthfpemance of Hy-Line W-36 male
chick diets with or without enzyme supplementateomd use Hy-Line W-36 male

chicks to partial participate in solve the problehiow animal protein consumption.

MATERIALS AND METHODS

The experimental work of the present study wasiedrout at the Poultry
Research Station, Poultry Production Departmentulfa of Agriculture, Fayoum
University. Chemical analyses were performed in thleoratories of the same
department according to the procedures outlined.ByA.C. (1990)

The enzyme used in this study was kemzyme dry (WBith is manufactured
by Kemin Company, Egypt, used at a rate of 1 kaof0.1%) of complete feed. It is
a multi-enzyme preparation that includes: alphatasgy bacillolysin (protease), beta-
glucanase, cellulase complex and lipase. Peelsidly pears (PPP) were collected
from the sellers, and then spread on a clean floorsun drying. After complete
dryness, the material was ground and stored wrthdlating the experimental diets.

A total number of 180 one-day old Hy-Line W-36 malacks were used in
this experiment and were initially fed a controgtd{containing about 23% CP and
2900 Kcal ME/Kg) for 13 days. Chicks were wing-baddand randomly allotted to
the dietary treatments. Birds were raised in aldty heated batteries with raised
mesh wire floors and had a free access to feedvatel. Batteries were placed into a
room provided with a continuous light and fansvfentilation. The birds were reared
under similar environmental conditions, and wenreegithe experimental diets from
14 days until 70 days of age.

At 14 days of age, birds were divided into six tneents (30 birds each), each

treatment contained 3 replicates of 10 birds each.



The experimental treatments were as follows:-
1- The control diet (B). 2- The control digy) + 0.1% KD (D).
3- 15% YC in Q was replaced by PPP.  4- 15% YC ywias replaced by PPP.
5- 30% YC in Q was replaced by PPP.  6- 30% YC ywias replaced by PPP.
The experimental diets were supplemented with raisesind vitamins mixture and
DL-methionine to cover the Hy-Line W-36 male chigktommended requirements
(Tablel). Birds were individually weighed to theanest gram at weekly intervals
during the experimental period. At the same tirregdfconsumption was recorded and
feed conversion (FC, g feed/g gain) and live bodsight gain (LBWG) were
calculated. Crude protein conversion (CPC) andricaémnversion ratio (CCR) were
also calculate@Ragab, 2001)

Mortality was recorded daily (no mortality of biregere recorded during the
study period). At the end of the experiment (70s)lag slaughter test was performed
using four chicks around the average LBW of eaehtinent. Birds were individually
weighed to the nearest gram, and slaughtered bgrisgvthe carotid artery and
jugular veins (islamic method). After four minutesbleeding, each bird was dipped
in a water bath for two minutes and feathers weneaved by hand. After the removal
of head, carcasses were manually eviscerated terntiee some carcass traits,
including dressing% (eviscerated carcass withowdheneck and legs) and total
giblets% (gizzard, liver, heart and spleen). Thisearated weight included the front
part with wing and hind part. The abdominal fat wasioved from parts around the
viscera and gizzard, and weighed to the nearest.gfrae bone of front and rear were
separated and weighed to calculate meat percentdigemeat from each part was
weighed and blended using a kitchen blender. Chanainalyses of representative
samples of the experimental diets and carcass fimehuding the skin) were carried
out to determine percentages of dry matter (DMyder protein (CP), ether extract
(EE), crude fiber (CF) and ash contents accorditpé methods oA.O.A.C (1990).
Nitrogen free extract (NFE) was calculated by ddfece.



Table 1 : Composition and analyses of the experiméal diets.

0-13 days Level of yellow cornreplacing %
Item, % of age 14 — 42 days of age 43 — 70 days of age
0 15 30 0 15 30
Yellow corn, ground 59.25 64.00 54.40 44.80 69.00 8.6b 48.30
Prickly pear peels 0.00 0.00 9.60 19.20 0.00 10.35 20.70
Soybean meal (44%P) 29.90 24.30 23.80 23.30 18.7Q 18.20 17.70
Broiler concentrate (48%CP2) 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Sodium chloride 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Vit. and Min. premix ° 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Dicalcium phosphate 0.40 0.50 0.50 0.50 0.50 0.50| .5@
Vegetable oil* 0.00 0.70 1.20 1.70 1.30 1.80 2.30
DL—Methionine 0.10 0.15 0.15 0.15 0.15 0.15 0.15
Total 100.00 100.00f 100.09 100.0p 100.00 100400 0.0®
| Determined analysis:

Moisture 10.30 10.45 10.56 10.60 10.50 10.67 10.59
Crude protein(CP) 22.98 21.03 20.98 21.09 19.0§ 1®. | 18.95
Ether extract (EE) 2.56 2.89 3.03 3.06 2.76 2.83 | 1a.
Crude fiber (CF) 3.25 3.26 3.39 3.56 3.10 3.18 3.58
Ash 5.21 5.05 6.07 7.18 6.58 8.16 10.04
Nitrogen free extract 55.70 57.32 55.97 54.51 58.0| 56.07 53.72
Calculated analysis™
CP 23.05 21.02 20.96 20.91 18.99 18.94 18.89
EE 2.99 3.83 4.33 4.83 4.57 5.07 5.57
CF 3.50 3.21 3.97 4.72 2.93 3.75 4.56
Calcium 1.21 1.21 1.21 1.21 1.20 1.20 1.20
Available phosphorus 0.64 0.64 0.64 0.64 0.63 0.63| 0.63
Methionine 0.46 0.48 0.48 0.48 0.46 0.45 0.45
Methionine+Cystine 0.81 0.81 0.80 0.80 0.75 0.75] 74.
Lysine 1.24 1.10 1.09 1.07 0.96 0.95 0.94
ME, kcal./Kg 2900.3 2999.4| 29854 29711 30960 3078.1 3060.2
Cost (£.E./ton)° 2175.4 2159.9] 2027.7 18956 21133 1970.2 1827.1
Relative cost’ 100.0 99.29 93.21 87.13 97.14 90.57 83199

TThe proximate chemical composition was calculadéedording toRagab,2007(10.21, 3.85, 10.45, 15.02% and 2850 for CP,
EE, CF, ash and ME Kcal/kg, respectively).

Broiler concentrate manufactured by Hybrid Inteiorzal Company and containd8% CP, 2.2% CF, 4.5% EE, 8-10% calcium,
3% available phosphorus, 1.5% methionine, 2% meth@+ cystine, 2.7% lysine, 2450 K cal ME/kg. Alsach 1 kg broiler
concentrate contains :-120000 IU Vit. A; 25000 1d.\D3; 150 mg Vit. E; 15 mg Vit. K3; 10 mg Vit. BB0 mg Vit. B2; 20 mg
Vit. B6; 15Qug Vit. B12; 100 mg pantothenic acid; 300 mg niciatiacid; 10 mg folic acid; 50@ biotin; 5000 mg choline
chloride; 150 mg Cu; 10 mg |; 600 mg Fe; 800 mg BBQ mg Zn; 1.5mg Se; 2 mg Co; 1250 mg anti-oxidatitoxyquin).

3Each 3.0 Kg of the Vit. and Min. premix manufactiitey Agri-Vet Company, Egypt and contaivt. A, 12000000 IU ; Vit. R
2000000 1U; Vit. E, 10 g; Vit. i 2.0 g; Vit. B1, 1.0 g; Vit. B2, 5 g; Vit. B6, 1.&; Vit. B12,10 mg; choline chloride, 250 g;
biotin, 50 mg; folic acid, 1 g; nicotinic acid, 89 Ca pantothenate, 10 g; Zn, 50 g; Cu,10 g; Fe; &b, 100 mg; Se, 100 mg; |, 1
g; Mn, 60 g and anti-oxidant, 10 g, and complet8.®Kg by calcium carbonate.

4 Mixture from 75% soybean oil and 25% sunflower oil

5 According toNRC, 1994

6 According to the local market price at the expertal time.

7Assuming the price of the control group equal 100.

At the end of the growing period, individual blosdmples were taken from 4
birds. The blood samples were collected into drgawcl centrifuge tubes and
centrifuged at 3000 rpm for 20 min. The clear sesamples were carefully drawn

and transferred to dry, clean, small glass bottes, stored at—ZDin a deep freezer



until the time of chemical determinations. Serummstiiuents were determined
colorimetrically using commercial kits, as prevityusescribed byrRagab (2007).

To determine the economical efficiency for meatdociion, the amount of
feed consumed during the entire experimental pesiasl obtained and multiplied by
the price of one Kg of each experimental diet whics estimated based upon local
current prices at the experimental time. Statib@ewlysis of results was performed
using the General Linear Models (GLM) proceduretltd SPSS software (SPSS,
1999), according to the follow general model:

Yik= ptrLi+E+LE;+ey
Where:
Yik: observed value p: overall mean
L: level of yellow corn replacing effeat 0, 15 and 30%)
E;: enzyme supplementation effeict.0 and 0.1%)
LE;: interaction of level of yellow corn replacing et by enzyme
supplementation effect
&: random error
Treatment means indicating significant differen{l¢s0.01 and R0.05) were

tested using Duncan's multiple range (Eatncan, 1955)

RESULTS AND DISCUSSION

Growth performance: Effect of partially replacing YC with PPP on live body
weight (LBW), live body weight gain (LBWG), feedtake (FI) and feed conversion
(FC) in growing Hy-Line W-36 male chick diets witlhr without enzyme
supplementation are shown in Table 2. Level of ¥@lacing effect was significant
for LBW at 42 days and LBWG during the periods fradhto 42 and 14 to 70 days of
age (Table 2). However, level of YC replacing hadrssignificant effect on LBW at
14 and final body weight of Hy-Line W-36 male chsc&t 70 days of age and LBWG
during the period from 43 to 70 days.



enzyme supplementation.

ltems LBW, g (age / days) LBWG, g (age period / days FY (age period / days) FC (age period / days
14 42 | 70 14-42]  43-70 14-70 14-42  43-7D 14-70  14-43-70 | 14-70
Level of YC replacing (L)%:
0 120.64 | 520% |1179.9 | 4000 |669.4 | 10613 882.6 | 18538 |2736.2 |[224 |2.78 | 258
15 120.26 | 491% | 1136.3| 3707 | 645.3 | 1016® 878.8 | 19114 |2789.9 | 247 |3.00' |2.7¢8
30 123.36 | 4667 [ 1119.9 | 342.9|653.8 | 996.50 880.3 | 20048 |2885.2 |262' |3.10' |2.92
+SEM* 3.22 9.38 17.18 | 7.66 | 10.71| 15.72 6.72 9.32 14.05 .05 0| 0.05 | 0.05
Enzyme addition (En) %:
0.00 121.08| 492.0| 1126.9371.0 | 635.7 | 1001.7 880.2 | 18968 |2776.8 |2.43 | 3.02 | 2.80
0.10 121.76 | 493.1 | 1169.8371.3 | 676.7 | 1048.0 881.0 | 194947 |2830.7 |241 | 291 | 2.72
+SEM 2.63 7.65 1470 | 6.26 | 9.05 12.84 5.49 7.61 11.47 4 0.00.04 | 0.04
L% x En% (treatments):
o [0.00 | 12033 | 531.7 | 1179.8 4114 668.5 1063.2 914.1869.4 | 27816 [2.27 | 280 | 2.62
0.10 | 120.95| 509.7 | 1180.0 388.F 670.3 1059.0 853.1837.8 |2690.9 |221 | 2.77 | 255
151 0:00 | 120.62| 490.2 | 1108y 369.56 6184  988.05 857.9846.% | 27042 236 | 3.04 | 2.77
0.10 | 119.91| 491.7 | 1163.9 371.8 672.2 1044.0 899.7975.% | 2875.6° | 2.47 | 297 | 2.78
30 000 | 122.29| 454.1| 10742 3310 6201 951.95 870.8974.7 | 28447 |267 | 3.21 | 3.01
0.10 | 124.43| 478.0| 11655 3535 687.5 1041.0 880.2035.% |2925.7 | 256 | 2.99 | 2.83
+SEM 4.55 13.26 | 24.30 | 10.84 15.14| 22.24 9.51 13.1d 19.870.08 | 0.07 | 0.06
! Pooled SEM

a, ...b, and A,... D, values in the same column withensame item followed by different superscriptssgnificantly different (at R 0.05 for ato b ; B0.01 for A to D).

Table 2: Effect of partially replacing yellow corn (YC) with prickly pear peels (PPP) onlive body weight (LBW, g), live body
weight gain (LBWG, g), feed intake (FI, g)and feed conversion (FC)f growing Hy-Line W-36 male diets with or without

)



Inclusion of PPP in Hy-Line W-36 male chick diets different levels caused a
significant (<0.05) decrease in LBWG during the total periodifenother hand, Hy-
Line W-36 male chicks fed diets containing 15 @%.PPP had higher LBWG values
during the these period (differences among 0.001&%d PPP were not significant).

Interaction due to level of YC replacing x enzymgdiion (experimental
treatments) had an insignificant effect on LBW a®WG during all ages studied
(Table 2). In conclusion, the experimental resdé#sonstrated that PPP can be used
safely in YC based diets up to 30% patrtial replgean YC for Hy-Line W-36 male
chicks without any adverse effect on chicks LBW &mING. These results agree
with the findings of EI-Nagmy et al. (2001) who reported that no significant
differences in LBW and LBWG due to feeding quaiicgis on PPP supplemented
with Prozyme and all other treatments.

Concerning the FI values, significant differencesrevfound due to level of
YC replacing during the periods from 43 to 70 addd 70 days of age, male chicks
fed 0.0% PPP had lower FI during these periodsjewmnale chicks fed partial
replacing of YC by 30% PPP had higher FI value mythese periods. On the other
hand, partial replacing of YC by PPP increase Finguthe periods from 43 to 70 and
14 to 70 days of age when compared with thoseHe®10% PPP (Table 2)his may
be due to the negative factor in this by-produet ihe high fiber content. The high
fiber level may induce a poor digestibility of tHeets associated with a higher FI and
poorer efficiency of feed utilization. On the otHeand, this may give an indication
that inclusion of PPP in Hy- Line W- 36 male chidiets did not have a negative
effect on diet palatability. Also, it is worthy twote that no mortality was observed
during the experimental period, meaning that there antinutritional factors in PPP
can affect the viability of males.

Concerning the FC values, significant differencesenvfound due to level of
YC replacing during all ages studied, male chiokd 0.0% PPP had the best FC,
while, male chicks fed partial replacing of YC b§98 PPP had the worst FC value
during these periods.

Enzyme supplementation significantly affected LBW78 days, LBWG and
FI during the periods from 43 to 70 and 14 to 7@sdaf age (Table 2). Chicks fed



enzyme supplemented diet had heavier LBW at 70 d@eays LBWG during the
periods from 43 to 70 and 14 to 70 days of ageyBezsupplementation increase Fl
during the periods from 43 to 70 and 14 to 70 dafyage compared with those fed
enzyme un-supplement diet (Table 2). On the otladhenzyme supplementation
improves LBW and LBWG compared with those fed enzym-supplemented diet
(the improvement noted in body weight has been attaithed to an significant
increase in Fl). No significant differences amorgatments due to supplementing
enzyme to males diet on FC values, numericallyymezsupplementation improved
FC (P>0.05) during all excremental periods (Table 2

These results are in harmony with those obtainedrdyel (1994) and EI-
Sebai and Osman (1999who found that enzyme treatment improved LBW of
chicks. While, these results disagreed with thdsEmam (2007)andRagab (2007)
who reported that diets supplemented with Kemzyrad Imsignificantly affected
LBW and LBWG of Japanes quail. Howevé&rweil (1996)reported that LBWG
insignificantly increased in the period from 0-3eke of age for quails fed diets
supplemented with Kemzyme as compared to quails dietls without enzyme
supplementation. These results disagreed with tbb&-Nagmy et al. (2001)who
found no significant differences among treatmenis tb replacing YC by PPP in
quail diets either un-supplemented or supplemewidd Prozyme. Also, these results
agreed with the findings afeweil (1996); El-Gendiet al. (2000) Emam (2007) and
Ragab (2007)who reported that birds fed diets supplementedh Wiemzyme had
significantly the highest FI. Our results are imrhany with those obtained Wyagab
(2007)who reported that enzyme supplementation insigitiy affected FC values
during all periods studied. These results disagnsgd those ofGhazalah et al.
(1994); EI-Sebai and Osman (1999nd EI-Nagmy et al. (2001) who found that
supplementing enzyme mixture to broiler or quadtslicontaining high level of fiber
improved feed utilization.

Significant interactions between level of YC remt@c and enzyme
supplementation were observed for Fl values. ttlear that chicks fed control diet
with enzyme supplemented had lower FI value dualhg@xperimental periods (Table

2). Interaction due to level of YC replacing x emey addition (experimental



treatments) had an insignificant effect on FC dyrall ages studied (Table 2). In

conclusion, the experimental results demonstrdiatt RPP can be used safely in YC
based diets up to 30% for Hy-Line W-36 male chigkhout any adverse effect on

chicks FC (Table 2).

No available publications on the use of PPP in medéion. In this respedgl-
Nagmy et al. (2001) and El-Kholy (1999) reported that FI was not affected due to
replacing YC by PPP in quail or fish diet, whileypplemented PPP diets with
Prozyme was significantly (P<0.05) improved FC camag with the unsupplemented
diets, however, the differences were insignificampared with the control diet.

Effect of partially replacing YC with PPP on crude proteimeersion (CPC)
and caloric conversion ratio (CCR) male chick di@ts shown in Table 3. Level of
YC replacing effect was significant for CPC and C@Ring the periods from 14 to
42, 43 to 70 and 14 to 70 days of age (Table 3% dear that, inclusion of PPP in
Hy-Line W-36 male chick diets at different levelaused a significant €9.01)
decrease CPC and CCR during these periods. Mat&sched 0.0% PPP had better
CPC and CCR values during the privies periods, eyhmale chicks fed partial
replacing of YC by 30% PPP had worst CPC and CCResgaduring all periods
studied (Table 3).

Enzyme supplementation insignificantly affected CB@ CCR during all
experimental periods. Enzyme supplementation imgatogP>0.05) CPC and CCR
during these periods compared with those fed enaynseipplemented diet but the
differences were not significant (Table B)teraction due to level of YC replacing x
enzyme supplementation had also insignificant ¢ffecCPC and CCR (statistically,
the same trend as that of LBW, LBWG and FC) duthmgall periods studied (Table
3). In conclusion, the experimental results denratestl that PPP can be used safely
in YC based diets up to 30% for Hy-Line W-36 malacks without any adverse
effect on chicks CPC and CCR (Table 3).



Table 3: Effect of partially replacing yellow corn (YC) with prickly pear peels (PPP) on
crude protein conversion (CPC) and caloric conversin ratio (CCR) of growing
Hy-Line W-36 males diet with or without enzyme supplementatn.

CPC (age period / days) CCR (age period / days)
14-42 | 43-70 | 14-70 | 14-42] 43-70 14-70
Level of YC replacing (L)%:

ltems

0 0.462 | 0542 | 0508 |6.67 |85F |7.65
15 0.48§ | 0577 |0.53% |7.1F7 |9.18 |8.15
30 0.528 |0.588 |0.558 |7.7F |9.43 |857
+SEM? 0.011 | 0.010 | 0.009 | 0.16| 0.5 0.14
Enzyme addition (En) %:

0.00 0.495 | 0579 | 0.539| 7.20] 9.22 8.24
0.10 0.491 | 0558 | 0.525| 7.14| 8.88 8.01
+SEM 0.009 | 0.008 | 0.007 | 0.13| 0.13] 0.11

L% x En% (treatments):

o |0.00 |0468 | 0544 | 0.512] 6.75] 858 7.76
0.10 | 0456 | 0539 | 0.497| 658 849 7.54

15 [0.00 | 0478 | 0584 | 0531| 6.96] 9.29] 813
0.10 | 0500 | 0570 | 0.535| 7.28/ 9.07 8.18

30 | 0:00 | 0539 | 0610 | 0574| 7.88] 978  8.83
0.10 | 0517 | 0567 | 0542| 755 9.09 8.32
+SEM 0.015 | 0.014 | 0.013| 0.22| 0.22] 0.19

! Pooled SEM

A,... C, values in the same column within the sameein followed by different
superscripts are significantly different (at P<0.01 for A to C).

These results agreed with those Régab (2007)who found thatenzyme
supplementation insignificantly affected CPC andRC{@ quail diets during all
periods studied. HoweveEI-Nagmy et al. (2001)found that supplementing enzyme
mixture to quail diets containing high level ofdibimproved CCR.

Blood parameters Table (4) shows effect gfartially replacing YC with PPP
on some blood parameters. Calcium, cholesteralyterides, AST, total protein,
albumin, globulin and glucose were not affectednisicantly by level of YC
replacing. Level of YC replacing effect was sigeéiint only for ALT and
albumin/globulin ratio (Table 4). Male chicks fed0% PPP had lower ALT and
albumin/globulin ratio, whereas, those fed pasiabstitution of YC by 15 and 30%
PPP had higher ALT and albumin/globulin ratio, esdpvely at the end of
experimental periods. Numerically, partial subsiton of YC by PPP decrease
cholesterol and globulin, but increase AST and mibu(P>0.05) when compared
with those fed 0.0% PPP (Table 4).



Table 4: Effect of partially replacing yellow corn (YC) with prickly pear peels (PPP) on some blood pameters of growing
Hy-Line W-36 males diet with or without enzyme supplementatn.

: . : Total : . Albumin
ltems Calcium | Cholesterol | Triglycerides | AST | ALT protein Albumin | Globulin |/ ' Glucose
mmol/L | mmol/L mmol/L U/ml | U/ml g/l g/L g/L qubulln mmol/L
ratio
Level of YC replacing (L)%:
0 4.81 3.68 1.001 57.0006.75 | 46.65 | 19.31 27.34 0.718 [19.19
15 2.99 3.64 1.068 61.530.258' | 48.46 | 21.41 27.06 0.795 |18.03
30 3.32 3.52 0.947 67.0@5.78' | 42.03 | 22.96 19.07 1.367 |19.48
+SEM” 0.79 0.14 0.06 3.91 1.89 2.87 1.19 2.66 0.13 1.11
Enzyme addition (En) %:
0.00 3.11 3.57 0.963 61.824.83 | 47.91 | 21.81 26.11 0.870 20.772
0.10 4.30 3.65 1.047 61.823.67 | 43.52 | 20.65 22.87 1.050 17.09
+SEM 0.64 0.11 0.05 3.19 154| 234 0.97 2.17 0.11 0.91
L% x En% (treatments):
0 0.00 | 4.04 3.64 1.023 57.007.50 | 46.15 | 20.06 26.09 0.775 20.53
0.10 | 5.58 3.72 0.978 57.006.00 | 47.14 | 18.56 28.58 0.661 17.85
15 0.00 | 3.60 3.65 0.880 68.5@9.50 | 49.78 | 22.14 27.64 0.804 19.73
0.10 | 2.38 3.62 1.257 54.531.00 | 47.14 | 20.67 26.47 0.786 16.32
30 0.00 | 1.70 3.42 0.987 60.0@7.50 | 47.80 | 23.21 24.59 1.031 21.9C
0.10 | 4.94 3.62 0.907 74.0Q4.00 | 36.26 | 22.71 13.55 1.703 17.06
+SEM 1.11 0.20 0.08 553 2.67| 4.06 1.68 3.76 0.18 1.57
! Pooled SEM

a, ...b, and A,... B, values in the same column withithe same item followed by different superscripts a significantly different (at P<0.05foratob; P
<0.01 for A to B).



Concerning the impact of enzyme supplementatiagigmficant (P>0.05) effects
were observed in blood parameters except, glucbabl€ 4), it was found to be
significantly (<0.05) higher in chicks fed unsupplemented dietteréction due to
partially replacing YC with PPP (level x enzyme glgmentation) insignificantly
affected some blood parameters during all growtiods (Table 4).

In this respectRagab (2007)indicate that the effects of replacing YC with
PPP on serum constituents in growing Japanese diedd with or without enzyme
supplementation were insignificant except for ABL]T and glucose contents.

Slaughter parameters%: The slaughter parameters of chicks fed different
levels of PPP with or without enzyme supplementatice presented in Table 5. It is
clear that, partially replacing YC with PPP levelnzyme supplementation and
interaction due to partially replacing YC with PRel x enzyme supplementation
insignificantly affected slaughter parameters dyrall experimental periods (Table
5). Therefore, it may be concluded that PPP usetthi;nstudy can substitute up to
30% of YC at 14 to 70 days of age without any detntal effect on slaughter
parameters. These results are in harmony with tbbssned byRagab (2007)who
reported either level of PPP or enzyme supplementansignificantly affected
slaughter parameters of Japanese quails.

Chemical composition of Hy-Line W-36 male chicks meat:Data presented
in Table (6) showed that level of YC replacing amkzyme significantly affected
protein% of chicks meat. Higher protein (conseqgiyeoiver fat%, (P>0.05)) values
were observed for chicks fed diet containing 30f#aeing YC with PPP, while those
fed 0.0% PPP had lower protein of meat. Howevesigmificant differences were
observed in moisture, fat, ash and NFE percentaige®at.

Concerning the impact of enzyme supplementatiometoprotein% values were
observed for chicks fed enzyme supplemented dietpeoed with those fed the diet
without enzyme supplementation. However, insigaific differences were observed

in moisture, fat, ash and NFE percentages of meat.



Table 5: Effect of partially replacing yellow corn (YC) with prickly pear peels (PPP) onsome
slaughter parameters% of growing Hy-Line W-36 males diet with or without enzyme
supplementation.

Li Slaughter parameters%
ive
body _ Car_cass
ltems : Total | Abdominal | Half | Half | Front | Rear weight :
weight | Dressing
© giblets fat front | rear | meat | meat _after _
evisceration
Level of YC replacing (L)%:
0 1128.4| 4.91 0.428 1428 15.03 72.20 7197 71.43 4.756
15 1107.3] 5.18 0.578 14383 1464 68.76 7002 71.33 |63.96
30 1092.9| 5.32 0.216 13.483 1552 71.33 7027 71.69 |64.54
+SEM" 18.01 | 0.13 0.17 0.30 0.22 1.62 1.21 0.45 0.49
Enzyme addition (En) %:
0.00 1110.8 5.15 0.385 14.10 1493 69.60 71|05 571.2 64.38
0.10 1108.3] 5.12 0.430 1392 1520 71.92 70{46 171.7 64.46
+SEM 14.71 | 0.11 0.14 0.24 0.18 1.32 0.99 0.37 0.40
L% X En% (treatments):
0 0.00 1161.5 5.00 0.544 1430 14.87 71.35 72|52 271.4 64.62
0.10 1095.3| 4.82 0.311 1426 1519 73.05 71/41 571.4 64.89
15 0.00 1083.7] 5.30 0.399 1418 14852 68.18 69/90 171.3 64.07
0.10 1131.0 5.06 0.757 1458 14.76 69.35 70/14 471.3 63.85
30 0.00 1087.3 5.16 0.212 13.89 15.39 69.28 70{72 371.0 64.44
0.10 1098.6 5.48 0.221 12.98 15.64 73.37 69|82 572.3 64.64
+SEM 25.47 | 0.18 0.23 0.42 0.32 2.29 1.72 0.64 0.69

! Pooled SEM



Table 6: Effect of partially replacing yellow corn (YC) with prickly pear peels
(PPP) onchemical composition of meat%of growing Hy-Line W-36 males
diet with or without enzyme supplementation.

ltems | Moisture% | Protein% | Fat% | Ash% | NFE%
Level of YC replacing (L)%:
0 69.95 19.4% 779 | 160 | 1.22
15 69.22 20.68 742 | 1.48 | 1.23
30 69.50 21.0°7 6.94 | 1.40 | 1.22
+SEM? 0.50 0.43 052 | 0.07| 0.01
Enzyme addition (En) %:
0.00 69.09 20.96 729 | 145 | 1.23
0.10 70.02 19.74 748 | 154 | 1.22
+SEM 0.41 0.35 0.44 | 0.06 | 0.01
Carcass part
Front 69.45 21.43 6.1° |[159 |1.22
Rear 69.65 19.38 854 [1.40 |1.23
+SEM 0.42 0.33 0.35 | 0.06 | 0.01
L% x En% (treatments):
o |.0:00 69.27 19.78 826 1#7[1.22
0.10 70.62 19.10 7.33| 1%3|1.22
15 | 0.00 68.67 21.23 7.28| 139]1.23
0.10 69.77 20.09 756 136]1.22
30 | 0:00 69.32 21.85 6.32| 129[1.22
0.10 69.67 20.03 756 1%1]1.23
+SEM 0.70 0.60 0.75 | 0.09 | 0.01
! Pooled SEM

a, ...b, and A,... B, values in the same column withensame item followed by
different superscripts are significantly differéat P< 0.05 for a to b ; R0.01 for A
to B).

Carcass part significantly influenced<(R05 and R0.01) protein, fat and ash%,
front part had higher protein and ash% (consequénier fat%) than the rear part.
However, the rear part had higher fat than fromt (gable 6). Interaction due to level
of YC replacing and enzyme insignificantly affecteltemical composition of meat,
except ash% (Table 6). In this respeRiagab (2007)show that level of PPP
insignificantly affected chemical composition ofajjumeat.Also, he demonstrated
that carcass part significantly influenced ash%nftpart had higher ash%, than rear
part, however, insignificant differences were olsedrin NFE percentages of meat.
On the other hand, KD supplementation significamtffected moisture and EE%,

higher moisture (lower EE%) values were observed doails fed diet without



enzyme supplementation, while those fed 0.1% KD kader moisture% and
consequently higher EE9%R&gab, 2007)

Economical efficiency (EEf): Results in Table (7) show that EEf values
during the period from 14 to 70 days of age wasrawed of chicks fed diets 6,3,2,5
and 4 as compared with those fed the control dibicks fed diet 6 had the best
economical and relative efficiency values being42.&and 108.77%, respectively
followed by chicks fed diet 3 (1.756 and 103.70&spectively) then chicks fed diet 2
(1.735 and 102.47%, respectively) when comparedh whiicks fed control diet.
Whereas, chicks fed control diet had the lowestesponding values, being 1.694
and 100.00%, respectively. The relative efficiemayied between 100.00% (diet 1) to
108.77% (diet 6) which is of minor importance refatto other factors of production.
This again favors the use of PPP with enzyme ttsenai the PPP without enzyme
supplementation in feeding Hy-Line W-36 male chi€kable 7).

On the other hand, results in Table $Apw that EEf values during the period
from 14 to 70 days of age was improved of Hy-Line3®/ male chicks fed all
experimental diets containing PPP with or withontyane as compared with those
fed the control diefThis is logical since the tested material (PPP)lbasor no price
compared to the YC, so any substitution level eilhance in lowering feed cost, and
thus increasing the economic efficiency.

These results are in harmony with those obtaineé&lkyagmy et al. (2001)
and Ragab (2007) who found that feeding quails PPP with Prozyme @, K
respectively, increased relative economical efficieas compared with groups fed
corn as the only source of energy. Similar reswith other agricultural by-products
supplemented with enzyme preparation were repdiye@hazalahet al. (1994)and
El-Sebai and Osman (1999).



Table 7: Effect of partially replacing yellow corn (YC) with prickly pear peels
(PPP) on economical efficiency (EEf) of growing ¥#Line W-36 males
diet with or without enzyme supplementation.

Level of YC replacing by PPP %

0 15 30
MS  5.0En* | 0.LEn| 0.0En| 0.1En| 0.0E] O.LEh
D**1 D2 D3 D4 D5 D6
a 0.9121 | 0.8531| 0.8579 0.899¥ 0.8705 0.8901
b, 215.99 | 218.99| 202.77 205.7y 189.55 192.55
a X by=¢; 197.004| 186.820| 173.956| 185.131| 165.003| 171.389
a 1.8694 | 1.8378| 1.8463 1.9759 1.9742 2.03b5
b, 211.33 | 214.33| 197.02 200.02 182.41 185.1
a X =cy 395.06 | 393.90| 363.76q 395.22 360.71 378.01
(C1+C2)=Ciotal | 592.06 | 580.72| 537.71 580.35 525.71 549.40
d 1.0632 | 1.059 0.988051.044 0.951951.041
e 1500.0 | 1500.0/ 1500.0 1500.0 1500.0 1500.0
d x e=f 1594.8 | 1588.5| 1482.1 1566.0 14279 1561.5
f- Ciotal =0 1002.74 1007.78| 944.36 | 985.65| 902.22 1012.10
0/ Gotal 1.6936 | 1.7354| 1.7562 1.6984 1.7162 1.84P2
r 100.00 | 102.47| 103.70] 100.28 101.33 108.77
* Enzyme % ** Diet
ganda.........o.eene. average feed intake (Kg/bird) during theipés from 14-42 and 43-70 days of
age, respedyive
by andbs................ price / Kg feed (P.T.) during the periods from42 and 43-70 days of age,

respectivabyaged on average local market price of diets duhiag
experimerttaie).

CrandCa......ccvvnnnnn. feed cost (P.T.) during the periods from 14-4@ 48-70 days of age,
respectively.

Total feed cost (P.T.) Sa = (G +Cy)

Average LBWG (Kg/ bird) d

Price / Kg live weight (P.T.) e........ (according to the local market price atékperimental time).

Total revenue (P.T.)=d x e= f

Net revenue (P.T.) = f =0

Economical efficiency = (g i) ---..- (net revenue per unit feed cost).

Relative efficiency r.....(assuming that economical efficiency of the cdrgroup (1) equal 100)

Generally, it may be concluded from the economical point of @w that:
1- The best performance was seen when 30% PPP+KDneagobrated
in Hy-Line W-36 male chick diets. Prickly pear peshy make an attractive
option for Hy- Line W- 36 male chicks production evhthe availability of
corn is limited and corn prices are elevated.
2- Enzyme supplementation to diets of Hy- Line W- 3élenchicks are
beneficial in productive performance as it decrdake dietary cost.
3- We suggest that Hy-Line W-36 male chicks can bed use partial

participate in solve the problem of low animal protconsumption.



4- More research is necessary regarding the use ofrPfeBding different
species of poultry with regard to their digestigiliamino acid profile and

content of anti-nutritional factors.
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