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Abstract :

The experimental work of the present study waseduwut at the Poultry Research Station, Poultry
Production Department, Faculty of Agriculture, FayoUniversity. This experiment was conducted talgtu
effect of replacing yellow corn (YC) witprickly pear peel (PPP) in growing Japanese cfiats with or
without enzyme supplementation. The enzyme usédisrstudy was kemzyme dry (KD). At 10 days of age,
birds were divided into six treatments (60 birdshgaeach treatment contained 3 replicates of @sldach.
The experimental treatmentswere asfollows:-

1. Thecontrol diet (D). 2. Thecontrol diet (D;) + 0.1% KD (D,).
3. 15% YCin D; wasreplaced by PPP. 4. 15% YC in D, wasreplaced by PPP.
5. 30% YCin D;wasreplaced by PPP. 6. 30% YC in D,wasreplaced by PPP.

Results obtained could be summarized in the following:

1- Replacing YC withPPP on live body weight in growing Japanese queilsdwvith or without enzyme
supplementation was insignificant at all ages sdi

2- Quails fed control diet + KD or PPP 15% + KD hagher live body weight gain (LBWG) during the
period from 10 to 38 days of age, while those ftisdcontaining PPP 30% + KD had lower LBWG during
the same period.

3- Quails fed control diet had lower feed intake (BDring all periods studied, while those fed diet
containing 15% PPP + KD had the highest FI valuindithe period from 10 to 38 days.

4- Quiails fed control diet + KD had better feed casian values during the period from 10 to 38 dafys o
age followed by control, 15% PPP +KD and 15% PPP.

5- Replacing YC withPPP on crude protein conversion and caloric corvenstio in growing Japanese
guail diets with or without enzyme supplementatia@s insignificant at 10-38 days of age.

6-Replacing YC with PPP in growing Japanese quaikdiéth or without enzyme supplementation
were insignificant, regarding slaughter parameters.

7- Quails fed diet containing 15% PPP + KD had higeerum AST and ALT while quails fed diet
containing 30% PPP + KD had the highest conteseaim glucose.

8- Higher moisture and protein (lower EE%) values waveerved for quails fed diet containing 15% PPP,
while those fed control diet + KD had higher EEdd@onsequently lower moisture, protein and ash%).

9- The percentage of mortality was 3.33% in quaild tket containing 15% PPP or 30% PPP +KD.
However, in quails fed diet containing 15% PPP + &B0% PPP, the percentage of mortality was 1.67%.
The percentage of mortality was zero% in quailstfedother experimental diets.

10- Quiails fed diet containing 15% PPP (D3) gave thst economical and relative efficiency values being
2.77 and 103.23%, respectively followed by quagld €ontrol diet + KD (D2) when compared with the
other treatments or the control.

In conclusion, the best performance was seen when 15% PPP ws@pdnated in quail diets. This would
lead to conclude that PPP could be substituted Gya¥ source of energy in quail diets un-supplenaente
with KD without any adverse effect on the performaif quail.
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INTRODUCTION
Feed costs amount to about 70% of the total pramluciosts of poultry production.

In Egypt, the major ingredients of poultry feeds gellow corn (YC), representing about
65% of their composition. Most or even all the cproduction in Egypt is used as human
food without surplus for feeding poultry and animattention is paid towards the use of
some agricultural local by products, which are k¢ in some areas of the country at low
prices. Thus, it is important to find out local eme sources to replace YC which are
imported at high prices. If wastes and neglectegproglucts from agriculture and food
industry are transferred into animal protein, aagq@roblem would be solved helping the
people in the developing countries to avoid hungred saving cereals and legumes for
human consumption only. For instance, prickly ge=el (PPP) accumulate after processing
of prickly pear that can cause environmental pmliut

Prickly pears have a fundamental economic impogananany desert areas, which
are produced in abundant quantities. The freshsfhave been long utilized as a source of
carbohydrates and vitamiriBuisberg and Hay, 1971). Reports in the literature have also
shown that the fruits could be utilized into vagodiwod products such as juices, jams and
jellies (EI-Kholy, 1999). The pods of the plant are used as animal fo(leleNagmy et al.,
2001).

Some attempts were made to use PPP as a feediemgradd to partially replace YC
in poultry and quail diet€l-Kholy (1999) found that PPP are rich in vitamins A and E and
free from alkaloids as anti- nutritional factordaran replace up to 75 % of YC in fish diets
without any harmful effects. Also, he found thagédeconversion was not affected due to
replacing YC by PPP up to 75 %l-Nagmy et al. (2001) found that PPP contained 61.57%
NFE and the determined ME was 2800 Kcal/kg. Theso aleported that PPP could
successfully replace up to 15% YC in quail dietshoiit any adverse effects on their
performance. Concerning the use of enzynfesyel (1994) and El-Sebai and Osman
(1999) reported that enzyme addition to diets improvedybaveight of chicks which
depends on type of diets. AlSBhazalah et al. (1994) reported that supplementing enzyme
mixture to broiler diets containing high level abér improved feed utilization. However
El-Nagmy et al. (2001) found no significant differences among treatmeaougs of quails
in their feed intake due to replacing YC by PPRheir diets either un-supplemented or

supplemented with Prozyme.



Therefore, the present experiment was conductestuiy the effect of replacing
yellow corn with prickly pear peels in growing Japae quail diets with or without enzyme
supplementation

MATERIALSAND METHODS

The experimental work of the present study wasedmwut at the Poultry Research
Station, Poultry Production Department, Faculty Agriculture, Fayoum University.
Chemical analyses were performed in the laborat@mig¢he same department according to
the procedures outlined By.O.A.C. (1990).

The enzyme used in this study was kemzyme dry (Bich is manufactured by
Kemin Company, Egypt. It is a multi-enzyme preparatthat includes: alpha-amylase,
bacillolysin (protease), beta-glucanase, celluzmaplex and lipase. Peels of prickly pears
(PPP) were collected from the sellers, and theeagpon a clean floor for sun drying. After
complete dryness, the material was ground and cstongil formulating the experimental
diets. Analysis of yellow corn and peel of prickly (ppp3ead in formulating experimental

rations on air dry matter basis as follows:

ltems Thepresent EI-Nagmy, et al. Ali Corn(NRC)
study (2001) (2001) 1994
Moisture, % 11.58 14.99 14.49 11.00
Crude protein,% 10.21 7.20 7.30 8.50
Ether extract,% 3.85 2.55 2.00 3.80
Crudefiber, % 10.45 14.33 14.33 2.20
Ash, % 15.02 8.02 15.80 NA*
NFE % 48.89 52.62 46.08 NA
ME, kcal/kg 2850 2800 2800 3350

* NA = Non-analysed
Calculated according tGar penter and Clegg (1956) by applying the equation:-
ME (Kcal/kg)= (35.3 X CP%)+(79.5BE%)+(40.6 X NFE%)+199.

A total number of 360 one-day old unsexed Japamgsal (Coturnix coturnix
japonica) birds were used in this experiment andewmitially fed a control diet
(containing about 24% CP and 2900 Kcal ME / Kg)tear days. Chicks were wing-banded
and randomly allotted to the dietary treatmentsd®8iwere raised in electrically heated
batteries with raised mesh wire floors and hadea ficcess to feed and water. Batteries
were placed into a room provided with a continubgkt and fans for ventilation. The

birds were reared under similar environmental ciooras, and were given the experimental

diets from 10 days until 38 days of age.



At 10 days of age, birds were divided into six tme@nts (60 birds each), each
treatment contained 3 replicates of 20 birds edtie experimental treatments were as
follows:-

1. Thecontrol diet (Dy). 2. Thecontrol diet (Dy) + 0.1% KD (D,).
3. 15% YCin D;wasreplaced by PPP. 4. 15% YC in D, wasreplaced by PPP.
5. 30% YCin D;wasreplaced by PPP. 6. 30% YC in D, wasreplaced by PPP.
The experimental diets were supplemented with ralsegind vitamins mixture and

DL-methionine to cover the quail recommended rexjugnts according tdNRC, 1994
(Tablel). Birds were individually weighed to theanest gram at weekly intervals during the
experimental period. At the same time, feed congiompvas recorded and feed conversion
(FC) (g feed / g gain) and live body weight gailBB\AG) were calculated. Crude protein
conversion (CPC) and caloric conversion ratio (F@RBre also calculate@Ragab, 2001).

Cumulative mortality% was also calculated. At tinel ef the experiment (38 days), a
slaughter test was performed using four chicks €sjahround the average LBW of each
treatment. Birds were individually weighed to trearest gram, and slaughtered by severing
the carotid artery and jugular veins (islamic medhd\fter four minutes of bleeding, each
bird was dipped in a water bath for two minutes teathers were removed by hand. After
the removal of head, carcasses were manually eaisceto determine some carcass traits,
including dressing% (eviscerated carcass withoadheeck and legs) and total giblets %
(gizzard, liver and heart). The eviscerated weigbtiuded the front part with wing and hind
part. The abdominal fat was removed from parts radlothe viscera and gizzard, and
weighed to the nearest gram. The bone of front read were separated and weighed to
calculate meat percentage. The meat from eachwmstweighed and blended using a
kitchen blender. Chemical analyses of represemtaamples of the experimental diets and
carcass meat (including the skin) were carriedtoudetermine percentages of dry matter
(DM), crude protein (CP), ether extract (EE), crfiber (CF) and ash contents according to
the methods oA.O.A.C (1990). Nitrogen free extract (NFE) was calculated byeatiéhce.

At the end of the growing period (38 days), indial blood samples were taken
from 6 birds (4 males and 2 females). The bloadm@es were collected into dry clean
centrifuge tubes and centrifuged at 3000 rpm fom#0. The clear serum samples were
carefully drawn and transferred to dry, clean, $rgklss bottles, and stored at€2ih a
deep freezer until the time of chemical determorai The biochemical characteristics of

blood serum were determined colorimetrically, ustoghmercial kits. Serum total protein



was measured by colorimetric method as destiiya/NVeichselbaum (1946). Albumin
concentration was determined according to the naetbd Drupt (1977). Globulin
concentration was calculated as the difference dmtwtotal protein and albumin.
Cholesterol concentration was measured by the rdeticAllain (1974). Triglycerides
concentration was determined by the method Véérner et al. (1981). Aspartate
aminotransferas€AST) and alanine aminotransferase (ALT) were mesas@according to
Reitman and Frankel (1957). Calcium concentration was determined by the nuetbio
Baver (1981). Glucose concentration was measured by the methodinder (1964).

To determine the economical efficiency for meatduoiciion, the amount of feed
consumed during the entire experimental period etdgined and multiplied by the price of
one Kg of each experimental diet which was estichbtesed upon local current prices at the
experimental time. The economical efficiency oftreents were then calculated as the net
revenue per unit of feed cost. Analysis of varianwas conducted according to
Steel and Torrie (1980). Significant differences among treatment means vseparated
using Duncan’s multiple range t¢8tuncan, 1955).

RESULTSAND DISCUSSION

Live Body Weight (LBW): Data presented in Table 2 show that effects ofcpg
YC with PPP on LBW in growing Japanese quail digtgh or without enzyme
supplementation were insignificant at all ages istlidTherefore, it may be concluded that
PPP used in this research can substitute up to 8 Y& at 38 days of age without any
detrimental effect on LBWSimilar observation were reported by other invesbgs.
Osei and Amo (1987) found no significant differences in LBW of bro#eat 8 weeks of age
by using 5.1 and 15.0% date meal in their dietdNagmy et al. (2001) reported that partial
substitution of YC by PPP as a source of energguail diets had beneficial effects on
performance.

Concerning sex effect (Table 2), females had dpmtly heavier LBW (R0.01)
than males at 24, 31 and 38 days of age. Whemsignificant differences were observed
between the two sexes at 10 and 17 days of agta @desented in this table also show that
PPP % and enzyme supplementation insignificantfgcéegdd LBW during the all ages
studied. These results disagreed with thos€&arfrel (1994) and El-Sebai and Osman
(1999) who found that enzyme treatment improved LBW otkhi



Live body weight gain (LBWG): Results presented in Table 2 show that effects of
replacing YC with PPP on LBWG in growing Japangsail diets with or without enzyme
supplementation were significant during the perifvdsn 10 to 17, 18 to 24, 32 to 38 and 10
to 38 days of age. It is clear that quails feddmintaining PPP 15% + KD, control + KD,
PPP 15% and control + KD had higher LBWG duringshame periods. Whereas, quails fed
control diet and PPP 15% had lower LBWG duringpbgods 10 to 17and 18 to 24 days of
age, respectively and those fed diet containing 8k + KD had lower LBWG during the
periods 32 to 38 and 10 to 38 days of age. Dat8BW¥¥G during 10 to 38 days revealed that
guails fed diet containing 15% PPP (diet 3 and 4yewhigher than those fed diet 6
(containing 30%PPP).

Concerning sex effect (Table 2), females had sicamtly higher LBWG (R0.01)
than males during all periods studied except dutirgperiod from 10 to 17 days of age.
Level of PPP (Table 2) significantly affected LBWH&iring all periods studied except
during the period from 10 to 38 days of age. Quaitkdiet containing 15% PPP had higher
LBWG values during the periods from 10 to 17 andt@38 days of age. Concerning the
period from 10 to 38 days of age, quails fed dattaining 15 % PPP had higher LBWG
although not significant than those fed the 30% R®EI. Therefore, it may be concluded
that PPP used in this study can substitute 15-83® Y& at 10 to 38 days of age without any
detrimental effects on LBWG.

These results are in harmony with those obtainecEbNagmy et al. (2001) who
reported that partial substitution of YC by PPPsasirce of energy in quail diet had
beneficial effect on the quails performankmlder (1980) and Lee et al. (1985) found no
significant differences in LBWG for chicks fed diebntaining up to 7.5% clover or wheat
bran up to 10% compared to the control. ABanigrahia (1991) found that broiler chicks
were able to utilize up to 28% of date stone matlout any significant depression on body
weight gain but above this level body weight gagnsicantly declined. On the other hand,
Radwan et al. (1997) reported that raising level of date stone medgjuail diets up to 24 %
tended to improve LBWG of grower quail. Data preésdnn Table 2 showed that enzyme
supplementation insignificantly affected LBWG duyiall periods studied. These results are
in harmony with those obtained lBymam (2007) who reported that diets supplemented
with Kemzyme had insignificantly affected LBWG o&phnes quail. HoweveZewell

(1996) reported that body weight gain insignificantly ieased in the period from 0-3



weeks of age for quails fed diets supplemented W#imzyme as compared to quails fed
diets without enzyme supplementation.

Feed intake (FI): The data of Table 3 indicate that the effect olaeipg YC with
PPP on Fl in growing Japanese quail diets witlwvitinout enzyme supplementation were
significant (R0.01) during all periods studied. Quails fed cohntliet had lower FI during
all periods studied. Quails fed diet containing%l®PP + KD had the highest Fl values
during the periods from 10 to 17, 32 to 38 andd @& days, respectively. Also, quails fed
diet containing 30% PPP + KD had higher FI valdesng the periods from 18 to 24 and
25 to 31 days, respectively). Level of PPP (Tablesignificantly affected FI during all
periods studied. Quails fed control diet had thedst FI values during all periods, while
guails fed diet containing 15 or 30% PPP had tighdst FI values during these periods.
This may be due to the major negative factor is thy-product i.e. the high fiber content
which is associated with a lower ME. The high fibmrel may induce a poor digestibility of
the diets associated with a higher FI and poorieiefcy of feed utilization. These results
disagreed with those &l-Nagmy et al. (2001) who found no significant differences among
treatments due to replacing YC by PPP in quail sdietther un-supplemented or
supplemented with Prozyme.

Enzyme supplementation significantly affected Flrimg all periods studied
(Table 3). Thus, feeding enzyme containing diesulted in the highest FI values during
all periods studied. These results agreed with thelings of Zeweil (1996);
El-Gendi et al. (2000) and Emam (2007) who reported that birds fed diets supplemented
with Kemzyme had significantly the highest feed suamption.

Feed conversion (FC): Results presented in Table 3 indicate that thecesf of
replacing YC with PPP on FC in growing Japanesal gqiats with or without enzyme
supplementation were significant{®05 or R0.01) during the periods from 18 to 24, 25 to
31 and 10 to 38 days of age. It can be observedgtils fed control diet had better FC
values during the periods from 18 to 24 and 25 %ad8ys of age. Concerning the entire
experimental period (from 10 to 38), quails fed tecoindiet + KD had better FC values
during the this period followed by those fed thatcol, 15% PPP +KD and 15% PPP diets
compared with the other group. HowevEl;Nagmy et al. (2001) reported no significant
differences in FC values due to feeding quail chiock PPP. Alsd?erez et al. (2000) using

layer hens reported that feed conversion was riettaid by any level of palm kernel meal.



El-Kholy (1999) found that feed conversion of fish was not affdatae to replacing yellow
corn by prickly pear peel up to 75 %.

Level of PPP (Table 3) significantly affected FQ@ridg all periods studied except
during the period from 10 to 17 days of age. Quiaitk diets containing 0.0% PPP had the
best FC values during the periods from 18 to 24 Zlhdb 31 days of age. Quails fed diets
containing 15 or 0.0% PPP had better FC valuemgltine periods from 32 to 38 and 10 to
38 days of age (differences among 0.00 and 15% B not significant). Therefore, it
may be concluded that PPP used in this study dastisuite up to 15 % of YC at 10 to 38
days of age without any detrimental effect on FC.

Data presented in this table also show #mayme supplementation insignificantly
affected FC values during all periods studied. €hessults disagreed with those of
Ghazalah et al. (1994); El-Sebai and Osman (1999) and EI-Nagmy et al. (2001) who
found that supplementing enzyme mixture to bradlequail diets containing high level of
fiber improved feed utilization.

Crude protein conversion (CPC) and caloric conversion ratio (CCR): Results
presented in Table 4 indicated that effect of r@plg YC with PPP in growing Japanese
quail diets with or without enzyme supplementatsagnificantly affected CPC during the
periods from 18 to 24 and 25 to 31 days of age iasgnificantly affected CCR values
during all periods studied except during the peffimin 25 to 31 days of age. It can be
observed that quails fed control had better CPCG@OR values during these periods, while
quails fed diet containing 30% PPP+KD had worst Gid@ CCR values during the privies

periods.

Concerning sex effect (Table 4), females had sicanitly better CPC and CCR than
males during the periods from 18 to 24, 32 to 38 40 to 38 days of age. Level of PPP
(Table 4) significantly affected CPC and CCR duratigperiods studied except the periods
from 10 to 17 days of age. Quails fed diet contejrd.00% PPP had the best CPC and CCR
values during the periods from 18 to 24 and 25lt@8ys of age, quails fed diet containing
15 or 0.00% PPP had better CPC and CCR valuesgitive periods from 32 to 38 and 10
to 38 days of age, while those fed diet contaird@go PPP had worst CPC and CCR values
during all significantly periods. Data presented this table also show that enzyme

supplementation insignificantly affected CPC andROfliring all periods studied.



Slaughter parameters: Data presented in Table 5 show that the effeceplacing
YC with PPP on slaughter parameters in growing dega quail diets with or without
enzyme supplementation were insignificant. Datasgméed in this table also show that
either level of PPP or enzyme supplementation miggantly affected slaughter parameters
of Japanese quails except enzyme% effect on ababfain Therefore, it may be concluded
that PPP used in this study can substitute up %238 YC at 10 to 38 days of age without
any detrimental effect on slaughter parameterss@hresults are in harmony with those
obtained byRadwan et al. (1997) in grower chicks and layerblermes and Al-Homidan
(2004) in layers andRadwan et al. (1997) in growing quails.

Serum constituents: The results of serum constituents indicate thatetfiects of
replacing YC with PPP on serum constituents in gngwJapanese quail diets with or
without enzyme supplementation were insignificartept for AST, ALT and glucose
contents (Table 5). It can be seen that quaildfetdcontaining 15% PPP + KD had higher
AST and ALT, while quails fed diet containing 30%H + KD had the highest content of
serum glucose. Therefore, it may be concludedRR& used in this study can substitute up
to 30 % of YC at 10 to 38 days of age without aretrithental effects on serum
constituents.

Concerning sex effect (Table 5), females had sicamtly (P<0.05 or R0.01) higher
calcium, triglycerides, AST, ALT, total gein and globulin than males. Whereas,
insignificant differences were observed betweentesexes for others serum constituents.
Data presented in this table also show that eithesl of PPP or enzyme supplementation
insignificantly affected serum constituents of Jas®e quails except PPP% effect on
glucose, where quails fed diets containing 0.05% PPP had similar glucose but those fed
the level of 30% PPP had significant higher gluccsees.

Chemical composition of Japanese quail meat: Data presented in Table 6 show the
effect of replacing YC with PPP in quail diet oneafical compositiorof quail meat.
Significant values for moisture, CP, EE and asltgatages of quail meat were obtained.
Higher moisture and CP (lower EE%) values were ofeskfor quails fed diet containing
15% PPP while those fed control diet + KD had high& % (and consequently lower
moisture, CP and ash%). However, insignificant edldhces were observed in NFE

percentages of meat. The inverse relationship legtvpercentage moisture and EE values



obtained in the present study is in agreement thitise reported b arks (1993); Ragab
(2001) and Emam (2007) in chemical composition of Japanese quail meat.

Carcass part significantly €8.01) influenced ash%, front part had higher ashh#n
rear part (Table 6). Data presented in this talde show that level of PPP insignificantly
affected chemical composition of quail meat. On dliger hand, enzyme supplementation
significantly affected moisture and EE%, higher stmie (lower EE%) values were
observed for quails fed diet containing 0.0 %, wthose fed 1.0% had lower moisture%
and consequently higher EE%.

Mortality percentages. The calculated cumulative mortality % during tlegipd from
10 to 38 days of age are presented in Table 6.iutaesults indicated that the percentage
of mortality was 3.33% in quails fed diet contagpieither 15% PPP or 30% PPP +KD.
However, for quails fed diet containing 15% PPP B &nd 30% PPP, the percentage of
mortality was 1.67%, noting that the percentagenoftality was zero% in quails fed the
other experimental diets. It appears that mort&titwas not related to treatments studied.

Economical efficiency (EEf): Results in Table 7 showed that EEf value during the
period from 10 to 38 days of age improved in quiEitsdiet either containing 15% PPP(D3)
or control +KD (D2) as compared with the contra@tdiD1). Quails fed diet containing 15%
PPP(D3) gave the best economical and relativeiefiity values being 2.77 and 103.23%,
respectively followed by quails fed control diekb (D2) 2.71 and 101.28%, respectively
as compared with the quails fed the control died&§2and 100%). Whereas, the quails fed
diet containing 30%PPP+KD (D6) had the worst cqoesling values, being 2.54 and
94.94%, respectively. The relative economical efficy varied between —5.06 to + 3.23 %
which is of minor importance relatively to the attiactors of production. These results are
in harmony with those obtained IBl-Nagmy et al. (2001), who found that feeding quails
PPP diet increased relative economical efficiency¥% as compared with groups fed corn
as the only source of energy. Similar results wather agricultural by-products
supplemented with enzyme preparation were repdsje@hazalah et al. (1994) and El-
Sebai and Osman (1999).

Therefore, it may be concluded from the econompaiht of view that the best
performance was seen when 15% PPP was incorparatpaiil diets. This means that PPP
could partially substitute YC as sources of enengguail diets un-supplemented with KD

without any adverse effect on the performance ahilguMore research is necessary



regarding the use of PPP in feeding different gse®f poultry with regard to their

digestibility, amino acid profile and content oftiamutritional factors.
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Table 1 : Composition and analyses of tlexperimental diets.

Prickly Prickly
ltem,% Control pear peels | pear peels
15 % 30 %
Yellow corn, ground 55.00 46.75 38.50
Prickly pear peels 0.00 8.25 16.50
Soybean meal (44%CP) 33.15 33.15 32.85
Broiler concentrate(48%CP) 10.00 10.00 10.00
Corn oll 1.00 1.00 1.50
Sodium chloride 0.05 0.05 0.05
Di Ca Phos. 0.50 0.50 0.30
Vit. and Min. premix ** 0.15 0.15 0.15
DL — methionine 0.15 0.15 0.15
Total 100.0 100.0 100.0
Calculated analysig** :
CP 24.15 24.29 24.30
EE 2.92 2.93 2.93
CF 2.60 3.28 3.95
Ca 1.02 1.03 0.99
Available P 0.51 0.53 0.51
Methionine 0.54 0.52 0.51
Methionine+Cystine 0.94 0.91 0.88
Lysine 1.40 1.38 1.35
ME, K cal./Kg 2928 2887 2888
Determined analysis:
Moisture 9.62 10.10 10.03
CP 23.99 24.01 23.89
EE 2.55 3.20 2.91
CF 3.11 3.71 4.16
Ash 7.98 8.91 10.63
NFE 52.75 50.07 48.38
Cost (L.E./ton) **** 1489 1421 1367
Relative cost ***** 100 95.43 91.81

*Broiler concentrate manufactured by Hybrid Interna tional Company and contains:-

48% Crude protein, 2.2% crude fiber, 4.5% ether extract, 8-10% calcium, 3% available
phosphorus, 1.5% methionine, 2% methionine + cystine, 2.7%lysine, 2450 K cal ME/kg.
Also, each 1 kg broiler concentrate contains :-12@0 U Vit. A; 25000 IU Vit. D3; 150 mg
Vit. E; 15 mg Vit. K3; 10 mg Vit. B1; 50 mg Vit. B2 20 mg Vit. B6; 15Gg Vit. B12; 100 mg
pantothenic acid; 300 mg nicotinic acid; 10 mg foli acid; 50Qug biotin; 5000 mg choline
chloride; 150 mg Cu; 10 mg I; 600 mg Fe; 800 mg Mr00 mg Zn; 1.5mg Se; 2 mg Co; 1250
mg anti-oxidant (ethoxyquin).

**Each 3.0 Kqg of the Vit. and Min. premix manufactured by Agri-Vet Company, Egypt and
contains : Vit. A, 12000000 IU ; Vit. D; 2000000 IU ; Vit. E, 10 g ; Vit. Kk, 2.0 g ; Vit. B1,
1.0 g; Vit. B2, 5 g ; Vit. B6, 1.5 g; Vit. B12,10ng ; choline chloride, 250 g ; biotin, 50 mg ;
folic acid, 1 g ; nicotinic acid , 30 g ; Ca pantdtenate, 10 g ; Zn, 50 g ; Cu,10 g ; Fe, 30 g ;
Co, 100 mg ; Se, 100 mg ; I, 1 g ; Mn, 60 g and &uixidant, 10 g, and complete to 3.0 Kg by
calcium carbonate.

***  According to NRC, 1994.

**x%x  According to market prices of 2004.

ek Assuming that the control equals 100.




Table 2: Effect of replacing yellow corn with prikly pear peels (PPP) in growing Japanese
quaildiets with or without enzyme supplementation on ive body weight (LBW, g)

and live body weight gain (LBWG, g).

Items LBW
10 days 17 days 24 days 31 days 38 days

Control 48.10t1.19 | 78.86:1.82 | 116.7&2.36 | 150.5%2.91 | 176.433.87
Control + KD 49.1Gt1.33 | 83.142.04 | 121.982.64 | 157.5%3.26 | 189.2%4.34
PPP 15 % 48.991.35 | 83.3%2.06 |117.322.68 | 150.523.30 | 183.1%4.95
PPP 15% +KD 48.751.35 | 83.7#2.06 | 120.9&2.68 | 154.423.34 | 187.444.52
PPP 30 % 49.3H#1.35 | 82.842.06 | 120.5%2.68 | 153.04:3.30 | 178.5%4.46
PPP 30 %+ KD 50.25%1.39 | 82.632.12 | 121.2%2.79 | 151.123.44 | 175.835.31
Overall mean 49.08:0.54 | 82.440.83 |119.8%1.08 | 152.881.33 | 181.8&1.88
Sex effect:

Female 49.620.74 |83.13:1.10 | 122.1%1.43" | 158.1%1.68" | 192.0%1.92
Male 48.05:0.83 | 80.24t1.24 | 115.981.60° | 145.1@1.88 | 160.532.18
PPP level %

0.00 48.540.88 | 80.7#1.35 | 119.061.76 | 153.782.17 | 182.132.91
15.00 48.8#0.95 | 83.5&1.46 | 119.1%1.89 | 152.442.35 | 185.5%43.36
30.00 49.7#0.96 | 82.741.48 | 120.981.93 | 152.122.38 | 177.4%3.43
Enzyme %:

0.00 48.740.74 | 81.441.14 | 118.021.47 | 151.331.81 | 178.8#2.52
0.10 49.350.78 | 83.281.19 | 121.481.55 | 154.491.92 | 185.1#2.71
LBWG

10-17 days 18-24 days 25-31 days 32-38 days 10-8psd
Control 30.77#0.90 | 37.8%0.9F | 33.831.17 | 25.84t1.86°C | 128.343.3%"
Control + KD 34.06:1.0° | 38.8&1.07 | 35.641.31 | 31.7Gt2.08"® | 140.1%3.72
PPP 15 % 34.36t1.02 | 33.9%1.03 | 33.21.33 | 32.852.38" | 134.8%4.24"
PPP 15 % +KD 35.021.02 | 37.2&1.03 | 33.8#1.35 |32.132.17"® | 138.533.87
PPP 30 % 33.521.02° | 37.7%1.03 | 32.46:1.33 | 25.4%2.14C | 129.283.87°
PPP 30 %+ KD 32.38:1.05° | 37.741.07 | 29.8%1.39 | 23.61#2.55 | 125.124.56
Overall mean 33.35%0.41 | 37.230.42 |33.130.54 |28.6#0.90 | 132.731.61
Sex effect:
Female 33.5#0.54 | 38.780.56' | 36.06:t0.67° | 33.9%0.87" | 142.2%1.59"
Male 32.190.61 | 35.740.63 | 29.130.74 | 15.6#0.99 | 112.8&1.8C°
PPP level %

0.00 32.230.68 | 38.2%0.68 | 34.630.87 | 28.44:1.39"® | 133.5%2.50
15.00 34.6%0.73 | 35.5%0.73 | 33.5@0.95" | 32.46:1.61" | 136.8%2.89
30.00 32.96:0.74" | 37.7%0.75 | 31.220.96 | 24.721.65 | 127.5&2.95
Enzyme %:

0.00 32.70.57 | 36.68&0.58 | 33.220.74 | 27.541.24 | 130.3%2.18
0.10 33.850.60 | 37.930.61 | 33.230.79 | 29.7#1.33 | 135.732.34

!Mean + standard error of the mean.
a, ...b, and A,... C, values in the same column withithe same item followed by different
superscripts are significantly different (at P< 0.05 for a to b and P<0.01 for A to C).




Table 3 : Effect of replacing yellow corn with prikly pear peels (PPP) in growing Japanese
quaildiets with or without enzyme supplementationon feed intake (Fl, g) and
feed conversion (FC)

ltems Fl

10-17 days 18-24 days 25-31 days 32-38 days 10-8psd
Control 80.33t0.29F | 105.190.28° | 131.8&0.81° | 164.180.4F | 481.5&1.1F
Control + KD | 86.830.3® | 107.990.3F | 142.980.91° | 174.430.55" | 512.2&1.26’
PPP 15% 89.3%+0.33% | 105.9@0.3% | 153.330.92"® | 172.830.56° | 521.4%1.27
PPP 15 % +KD | 95.96:0.33" | 113.820.32 | 150.720.97 | 181.8&0.56" | 542.4@1.27"
PPP 30% 93.36t0.3F | 114.480.3% | 152.9%0.92"® | 176.530.56° | 537.3%1.27
PPP 30 %+ KD | 88.780.34 | 116.120.33" | 154.4&0.958" | 164.820.58 | 524.2%1.31°
Overall mean | 89.11#0.33 |110.5%0.13 | 147.730.37 172.460.23 | 519.880.51
PPP level %

0.00 83.21#0.39 | 106.440.34 | 136.7%0.7% | 168.730.63 | 495.1&1.5T°
15.00 92.68:0.42" | 109.8&0.36° | 152.0&0.76' | 177.880.72" | 533.1&1.72"
30.00 91.13+0.47 | 115.3@0.37" | 153.680.77° | 172.4%#0.73 | 532.531.76"
Enzyme %:

0.00 87.040.48 | 108.230.39 | 144.8@0.8F¢ | 170.520.63F | 510.6%1.8F
0.10 90.52¢0.50" | 112.560.41" | 149.2&0.94' | 173.8%0.66" | 526.221.98"
FC
Control 2.68t0.10 2.840.1° 4.210.%F 9.02+0.76 3.820.10°
Control + KD | 2.7%0.10 2.920.1%° 4.40£0.22¢ 6.93:0.86 3.780.11°
PPP 15% 2.73:0.10 3.1#0.1% 4.8%0.2° 6.8Qt1.01 4.030.13"
PPP 15 % +KD | 2.81+0.10 3.130.1% 4.650.2° 6.58:0.89 4.080.12
PPP 30% 2.870.10 3.130.7° 5.000.2"° 9.55+0.88 4.240.12°
PPP 30 %+ KD | 2.82+0.10 3.120.7° 5.4%0.2 8.651.05 4.280.14
Overall mean | 2.780.04 3.080.04 4.770.09 7.92+0.37 4.04+0.05
PPP level %

0.00 2.71+0.07 2.8&0.06° 4.29%0.14 8.10t0.57° | 3.84t0.07
15.00 2.770.07 3.1%0.06" 4.7#0.16° 6.68:0.67 4.020.09
30.00 2.85:0.07 3.1&0.07" 5.24+0.16" 9.18:0.68 4.26+0.09"
Enzyme %:

0.00 2.750.06 3.030.05 4.660.13 8.630.51 4.040.07
0.10 2.80.06 3.0&0.05 4.830.13 7.230.54 3.920.07

! Mean £ standard error of the mean.

a, ...c, and A,... E, values in the same column withithe same item followed by different

superscripts are significantly different (at P< 0.05 for a to ¢ and F<0.01 for A to E).




Table 4 : Effect of replacing yellow corn with prikly pear peels (PPP)

in growing Japanese

quail diets with or without enzymesupplementation on crude protein conversion
(CPC)nd caloric conversion ratio (CCR)

ltems CPC
10-17 days 18-24 days 25-31 days 32-38 days 10-8psd

Control 0.645:0.02 | 0.6850.02 | 1.01+0.05 2.170.18 0.93#0.02
Control + KD 0.6630.02 | 0.7020.02° | 1.06t0.05°° 1.670.21 0.9120.03
PPP 15% 0.6550.02 | 0.6630.0% | 1.18:0.08" 1.64£0.24 0.96&0.03
PPP 15 % +KD | 0.6750.02 | 0.7530.02 | 1.12+0.05°° 1.58:0.21 0.9620.03
PPP 30% 0.6830.02 | 0.74%0.02" | 1.19t0.08" 2.2740.21 1.0%0.03
PPP 30 %+ KD | 0.6720.03 | 0.75&0.02 | 1.310.08" 2.06t0.25 1.020.03
Overall mean 0.666t0.01 | 0.734t0.009 | 1.14+0.02 1.9+0.09 0.970.01
Sex effect
Female 0.66+0.01 0.7%0.01° 1.110.07 1.630.3C° 0.89+0.01°
Male 0.6740.02 0.7#0.01" 1.27#0.07 4.620.35" 1.11#0.01"
PPP level %

0.00 0.653:0.02 | 0.6920.0® | 1.030.03 1.950.14° | 0.92%0.0F
15.00 0.6650.02 | 0.75%#0.02" | 1.15:0.04 1.6140.16 0.9650.02*®
30.00 0.6780.02 | 0.7520.02" | 1.25:0.04' 2.18:0.16" 1.013:0.02
Enzyme %

0.00 0.66@0.01 | 0.72€0.01 | 1.120.03 2.0%0.12 0.96&0.02
0.10 0.67@0.01 | 0.73#0.01 | 1.180.03 1.740.13 0.95%0.02

CCR

Control 7.8240.25 8.3@0.23 12.2&0.56° 26.34:2.21 11.3&0.29
Control + KD 8.040.29 8.530.26 12.8%0.6F° | 20.24:2.48 11.0%0.33
PPP 15% 7.860.29 9.130.26 14.130.63®° | 19.61#2.93 11.630.37
PPP 15 % +KD | 8.1G+0.29 9.030.26 13.430.64° | 18.9%2.58 11.5%0.34
PPP 30% 8.26+0.29 9.020.26 14.480.63° | 27.4%2.55 12.2%0.33
PPP 30 %+ KD | 8.13:0.30 9.1#0.28 15.820.66" 24.9@3.04 12.320.40
Overall mean 8.040.12 | 8.86t0.11 13.810.26 22.921.08 | 11.680.14
Sex effect

Female 7.93:0.16 8.530.14 13.340.79 19.963.64 | 10.7&0.14
Male 8.10#0.18 9.240.16' 15.34:0.88 56.534.18' | 13.3%0.16"
PPP level %

0.00 7.92¢0.19 8.4@0.17 12.530.4F 23.641.66° | 11.220.27
15.00 7.980.21 9.080.19" 13.76:0.45° 19.251.94 | 11.580.25°
30.00 8.20+0.21 9.020.19"° | 15.08:0.46" 26.421.96 | 12.26:0.26"
Enzyme %

0.00 7.970.16 8.7#0.15 13.480.36 25.061.46 11.780.19
0.10 8.0%0.17 8.9@0.16 13.9%0.38 20.9%1.55 11.5%0.21

! Mean + standard error of the mean.
a, ...b, and A,... C, values in the same column withithe same item followed by different

superscripts are significantly different (at P< 0.05 for ato b ; P<0.01 for A to C).




Table 6 : Effect of replacing yellow corn with prikly pear peels (PPP) in growing Japanese

of meat and mortality rate

quaildiets with or without enzymes supplementatio on chemical composition

Chemical composition of male quail meat% Mortalit
Items
Moisture CP E.E. Ash NFE rate%

Control 68.850.22'% | 21.140.47 | 6.98:0.41° 1.81#0.16° | 1.22:0.04 | 0.00
Control + KD | 63.58#0.2F | 19.5#0.4° | 13.9%0.41" | 1.7%0.16 1.24+0.04 | 0.00
PPP 15% 70.78:0.22" | 21.9%0.41" | 4.140.41° 1.85:0.16° | 1.24+0.04| 3.33
PPP 15 % +KD | 64.780.22 | 18.040.41° | 13.260.47 | 2.5%0.16 | 1.210.04| 1.67
PPP 30% 67.240.2%F | 18.520.415° | 10.66:0.41% | 2.320.16° | 1.26:0.04 | 1.67
PPP 30 %+ KD | 69.21#0.22 | 21.3&0.41 | 6.0%0.41° 2.13:0.16° | 1.23:0.04 | 3.33
Overall mean | 67.43:0.09 20.020.17 | 9.1%0.17 2.080.06 1.230.02
Carcass part: ] e
Front 67.40:0.13 19.930.24 | 8.8&0.23 2.6@20.09" | 1.23t0.02 | -----------------
Rear 67.46:0.13 20.020.24 | 9.840.23 1.580.09 | 1.1240.02 | -----------------
PPPlevel%s ] s

0.00 66.180.91 | 20.330.61 |10.47&1.38 | 1.790.24 1.230.02 | -----------------
15.00 67.88:0.91 | 20.0#0.61 | 8.671.38 2.2140.24 1.230.02 | -----------------
30.00 68.220.91 | 19.940.61 |8.3%1.38 2.230.24 1.24£0.02 | -----------------
Enzyme%. ] e
0.00 68.96:t0.63* | 20.5%0.47 | 7.26:0.98 1.99:0.20 1.24£0.02 | -----------------
0.10 65.90:0.63 | 19.64t0.47 | 11.080.98 | 2.16:0.20 1.22+0.02 | -------=-=m=mmm-

!Mean * standard error of the mean.
a, ...c, and A,... E, values in the sangolumn within the same item followed by different
superscripts are significantly diffeent (at P < 0.05 for a to ¢ and <0.01 for A to E).

Table 7:Effect of replacing yellow corn with prickly pear peels in growing Japanese quail diets witbr

without enzymes supplementation no economical

10 to 38 days of age.

efficiency (EEf) during the péod from

ltem D1 D2 D3 D4 D5 D6
Average feed intake (Kg/bird) a| 0.482 0.512 0.522 0.542 0.537 0.524
Price / Kg feed (P.T.) b 148.9 19 141.68 144.68 135.87 138.87
Total feed cost (P.T.)=axb= ¢ 71.77 77.77 3.96 78.42 72.96 72.77
Average LBWG (Kg/ bird) d| 0.128 0.14 0.135 0.139 0.129 0.125
Price / Kg live weight (P.T.) el 2063 2063 2063 2063 2063
Total revenue (P.T.)=d x e= f| 264.06 288.82 | 278.51 286.76 266.13 257.88
Net revenue (P.T.) = f-c = g 192.29 208. 204.55 208.34 193.17 185.11
Economical efficiency = (g /c) 2.68 2.71 2.77 68. 2.65 2.54
Relative efficiency (%) =r 100 101.28 103.23 96.1 98.81 94.94

b..

(based on average price of diets during éhexperimental time).

............ (according to the local market pre at the experimental time).
(@/C)ecuunnnnn. (net revenue per unit feed cost).
......... (assuming that the economical efficiency of theoatrol group equals 100).




Table 5: Effect of replacing yellow corn with prickly pear peels (PPP) in growing Japanese quail detvith or without enzyme

supplementation orsome slaughter parametersand some serum constituents

Carcass traits% (only male)

|temS Carcass before . . Total Abdominal Carcass after Whole Whole Front Rear )
evisceration Liver Gizzard Heart giblets fat evisceration front rear meat meat Dressing

Control 78.44¢1.36 242044 | 1.720.18 | 0.8#0.04 5.140.51 | 0.0&0.46 62.382.43 37.241.60 | 30.6%2.88 | 82.3&0.92 | 86.981.31 | 67.432.01
Control + KD 78.40:1.36 1.880.44 | 1.320.18 | 0.820.04 4.140.51 | 1.0%0.46 62.3%2.43 37.191.60 | 25.1#2.88 | 80.940.92 | 85.5%1.31 | 66.8%2.01
PPP 15% 76.72:1.36 2.3@0.44 | 1.8@0.18 | 0.8%0.04 5.020.51 | 0.0&0.46 60.3%2.43 37.4Gt1.60 | 22.6%2.88 | 81.520.92 | 84.061.31 | 65.3&2.01
PPP 15 % +KD | 79.2%1.36 2.0%20.44 | 1.6#0.18 | 0.830.04 4.630.51 | 0.980.46 63.962.43 38.181.60 | 25.3%2.88 | 83.6%0.92 | 84.7%1.31 | 68.522.01
PPP 30 % 78.1H#1.36 1.820.44 2.120.18 | 0.820.04 4.820.51 0.0&0.46 62.632.43 37.8%1.60 24.342.88 | 81.820.92 | 84.3%1.31 | 67.522.01
PPP 30 %+ KD 79.021.36 2.2@0.44 1.940.18 | 0.9@0.04 5.140.51 0.330.46 62.182.43 36.7%1.60 24.832.88 | 81.8&0.92 | 84.831.31 | 67.242.01
Overall mean 78.320.56 2.130.18 1.720.08 | 0.8%0.02 4.830.21 0.320.19 62.340.99 37.420.65 25.421.18 | 82.040.38 | 85.0&0.53 | 67.1%0.82
PPP_level %

0.00 78.420.91 2.150.28 | 1.590.14 | 0.84+0.03 4.64:0.35 | 0.52£0.36 62.521.53 37.21#0.95 | 27.8%1.69 | 81.66t0.67 | 86.24:0.80 | 67.151.29
15.00 77.920.91 2.19%0.28 | 1.74£0.14 | 0.84+0.03 4.82:0.35 | 0.490.36 62.151.53 37.7%0.95 | 24.0G:1.96 | 82.6(t0.67 | 84.43:0.80 | 66.981.29
30.00 78.56:0.91 2.050.28 | 2.05:0.14 | 0.86+0.03 5.02:0.35 | 0.16+0.36 62.36t1.53 37.3@0.95 | 24.5%:1.96 | 81.84t0.67 | 84.5A0.80 | 67.381.29
Enzyme %:
0.00 77.76:0.66 2.20.21 | 1.91+0.13 | 0.85:0.02 5.010.26 | 0.0:0.00 | 61.76:1.16 37.4%0.74 | 25.881.69 | 81.930.55 | 85.090.72 | 66.7%0.98
0.10 78.8%0.66 2.05:0.21 1.68:0.13 | 0.850.02 4.640.26 0.7%0.23 62.931.16 37.35%:0.74 25.11.69 | 82.140.55 | 85.040.72 | 76.540.98

Serum constituents

Items Calcium mmol/L | Cholesterol mmol/L Triglycerides mmal/L AST U/ml ALT U/ml Total protein g/L Albumin g/L Globulin g/L | Glucose mmol/L
Control 15.011.61 6.0%0.83 8.9%2.29 47.0815.8 | 62.7%12.8° 33.635.25 19.3%2.39 14.243.38 13.840.68
Control + KD 14.821.61 6.620.83 12.4%2.29 68.0815.6° | 69.5@12.8° 35.44t5.25 21.3%2.39 14.1%3.38 14.320.68

PPP 15% 13.121.61 6.5%0.83 10.2%2.29 79.0815.6° | 71.0Gt12.8*° 51.925.25 28.5&2.39 23.3&3.38 13.7#0.68

PPP 15 % +KD 9.98t1.61 9.1%0.83 14.5&2.29 118.815.6' 109.812.8 43.025.25 23.3%2.39 19.6%3.38 13.920.68

PPP 30 % 12.64£1.61 8.8&0.83 15.7&2.29 87.2%15.6° | 103.at12.8° 43.525.25 22.0%2.39 21.4%3.38 14.930.68

PPP 30 %+ KD 10.6%1.61 6.1%0.83 8.732.29 40.7%15.6 47.5x12.8 39.045.25 23.432.39 15.643.38 17.0&0.68
Overall mean 12.7H#0.65 7.220.34 11.7&0.93 73.336.4 77.2%5.21 41.182.14 23.020.98 18.0&1.38 14.6320.28

Sex effect:

Female 17.04:0.93" 7.56£0.48 19.731.32 94.509.0" 101.87.4 46.2%3.03 24.91#1.38 21.381.95 14.950.39

Male 8.38+0.9%F 6.88:0.48 3.831.3% 52.1%9.0° 53.007.4° 35.9%3.03 21.141.38 14.8%1.958 14.320.39
PPP_level %

0.00 14.91#2.01 6.330.71 10.683.55 57.5@&17.76 | 66.1316.31 34.534.21 20.36t1.73 14.1A#2.84 14.08:0.54
15.00 11.552.01 7.840.71 12.4%3.55 98.5@17.76 | 90.3816.31 47.4@4.21 25.9#1.73 21.512.84 13.850.54
30.00 11.66:2.01 7.480.71 12.243.55 64.017.76 | 75.25:16.31 41.2%4.21 22.741.73 18.55:2.84 15.98:0.54
Enzyme %:

0.00 13.5%1.65 7.16¢0.60 11.66£2.84 71.0815.16 | 78.9213.35 43.02:3.67 23.3%1.54 19.6%2.39 14.1%0.50

0.10 11.831.65 7.280.60 11.9G:2.84 75.5815.16 | 75.5&13.35 39.183.67 22.7#1.54 16.4#2.39 15.1G:0.50

1Mean # standard error of the mean.

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