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ABSTRACT

This experimen! was carried out lo determine the effect of using Cymbopogon
citralus leaves (CCL) and Eucalyptus globulus leaves (EGL) as feed additives on
growth periormance, slaughter test, digeslibility coelficient, some plasma constituents,
sensory evaluation (panel test) and economical efficiency. Two hundred and seventy
Hubbard broilers fed on the basal diet at the first week then divided into nine groups at
iweek (wk) of age. The first group was fed on the control diel, whereas groups 2, 3, 4
and § were fed on the control diel supplemented with CCL at levels 0.02/0.02,
0.02/0.04, 0.04/0.04 and 0.04/0.06% (grower/finisher), respeclively. And groups 8, 7,
8, and 9 were fed on the control diets supplemented with EGL at levels of 0.02/0.02,
0.02/0.04, 0.04/0.04 and 0.04/0.06% (grower/finisher), respectively.

The oblained results showed that CCL or EGL addition o broiler diets
significantly {P<0.08) improved live body weight (LBW) and body weight gain (BWG).
Using different levels of CCL or EGL had no significant differences in feed
consumption. Feed conversion (FC) was significantly improved with CCL and EGL as
feed additives. Also there was no effect on mortality due to experimental treatments.

Addition of CCL or EGL significantly improved digestibility coefficients (P<0.05)
of DM, OM, CP, and NFE. There were no effscts on digestibility coefficient of EE and
CF due to the dietary freatments.

Carcass and lotal edible parts (%) were significanily (P<0.05) increased wilh
increasing CCL levels in the broiler diets, while there were no significant differences
due lo the addition of EGL in the diets. The addition of CCL or EGL showed significant
effect on spleen, bursa and thymus gland.

Broiler chicks fed on diets supplemented with medicinal plants showed lower
values of plasma abdominal fal, cholesterol contenl and total lipids. No significant
differences were observed in plasma lotal protein, albumin, globulin and A/G ralio,
while there was significant effect (F<0.05) on GOT and GFPT bul with no deleterious
effects an tiver function.

Addition of CCL or EGL improved sensory properties {(color, 1aste, aroma and
consislency) and relative economic efficiancy (REE).

In general, the ablained results indicated that using CCL and EGL enhance the
growth performance and economical efficiency wilh no deleterious effects on plasma
constituents of broiler chicks.

INTRODUCTION

Medicinal plants have been used for many years in human nuirition as
spices and medical addilives. In recent years, these plant species have been
used as 3 feed addilive inslead of the chermical compounds. Feed additives
are the mosl imporlant malerial can improve poullry growth and perforrmance.
However, using the chemical compounds as feed additives may cause
untavoradle effects. On the other hand, some medicinal planis such as (CCL
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or EGL) can be used 3s feed addilives withoul any unfavorable effect on
broiler ¢hicks.

Eucalyptus globulus and Cymbopogon citratus have been used in
medicing pharmaceutical, as a flavor, perfumery, comestic and several olher
uses. Cymbopogon citratus leaves used (o treal the gastro inleslinal
complaims, nervous dislurbance. feverish condilions and as diurelic, anli-
emelic and antirheumalic. It also shows unique antispasmodic groperiies, (£1-
Amary, 1893). While EG leaves had some properlies as anliseptic (Mahran,
1967), and as antispasmodic (El-Amary. 1393).

Cymbopogon cilralus has an anlibactenal aclivity (Onawunmi, ef al.,
1984, Onawunmi and Ogunlana, 1986 and Deans, el al, 1992) and
anlifungal properties (Deans, et al., 1992, Duby et al,, 2000 and Dharmendra,
el al., 2001). Also EE has an antibacteriai activities (Medici, et a/., 1992 and
Hmamouchi, et af., 1992).

The highest of growth rat of sheep fad diel supplemented with CCL was
observed compared lo those fed on conlrol diet (Vuuren, et al., 1983), and
the holestein-friesian heifers (Rosete, el al., 1987). Feed consumplion and
body weighl were improved with the diels .Ireated with different concentration
of the CCL essential oil in rats (Mishra, et al., 1992). and in rabbit (Soliman,
et al., 1995). Swanston. et al., (1990) discovered that body weight gain and
feed consumplion of mice were not altered by 12 days of lreatment with EGL.

Aboul-Fofouh, ef gl., (1999) found that the d aily g ain improved when
Lhe lambs fed diei contzins 5% CC + 3% EG. They also found that the OM,
CP, CF and NFE were significantly improved by adding 5% CCL + 3% EGL.
Also, Fritz, et al., (1992 and 1993) found that medicinal plants had beneficial
effects on live weight gain and feed efficiency wilh broiler chickan.

Blood protein, cholesterol and urea levels, and the activities of GOT
and GPT did not significantly different betwesn the rats fed on diet {reated
with different levels of essential oil of CC (Mishra, et afl., 1992). On the olher
hand, Orisakwe, et al., (1898) reported that the CC produced no significant
(P<0.05) changes in plasmz liver funclion index. Also Swansion, ef al.,
(1990) reported thal plasma glucose and insulin concenlrations in normal
mice were not altered by 12 days of treatment with EG.

The objective of this study was to evaluate the e ffect of using s ome
dried medicinal piants (Cymbogpogon citralus and Eucalyptus globulus leaves)
as feed additives on chicken performance, carcass Irails, blood conslituents,
nutsien! digestibility coefficients, panel test and the economical evaluation of
the tesled diel

MATERIALS AND METHODS

This study was carried out al El-Kanater El-Khayria, Poultry Stalion,
Kalubia Governorate, and Paultry Nutrition Seclion, Aaimal Preduction
Research Institute, Ministry of Agricullure.

Preparing of supplements:

Dried Cymbopogon citratus and Eucalyptus globulus leaves were
obtained from the unit of medicinal plants in Ei-Kanater El-Khayria, which is
belong o Horlicullural Crops Research Institule, and grounded, then used as
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a feed supplemented. The chemical composition for CCL and EGL are
presented in Table (1).

Table (1). The chemical composition of CC and EG leaves.

! DM | Chemical composition % on DM basis
% OM CP EE CF NFE Ash
9210 92068 576 2.39 2272 6219 694

Material

Cymbopogon citratus
(CC)

Eucalyptus globulus|92.10 9273 6.48 235 2069 6321 7.27
(EG)

OM Organic matter CP Crude protein EE  Ether extract

CF Crude fiber NEF Nitrogen free extract.

Experimental Birds:

Unsexed 270 cne-day old Hubbard broiler chicks were used in this
experimental study Birds were wings banded, individually weighted to the
nearest gram, and randomly divided into nine groups, with three replicates of
ten chicks each and having nearly similar body weight. All chicks were
vaccinated against Newcaslle disease, at seven and twenly two days of age
with Hitchner B1, Lasota strain vaccine and Gumbera vaccine against Bursal
disease. And birds were reared under similar management condition,
Experlmental Dlets:

A corn-soybean basal diet that met all the requirements recommended
by Agriculture Ministry Decree (1996) was fed to birds in the control and
treatments groups al the first week. The grower diets fed from 7 1o 28 days
and the finisher diets from 29 to 42 days of age were presented in Table (2).
All diets were formulated using linear programming lo be isonitrogenous
(about 21% CP) and isocaloric (about 2849 kcal ME/kg diet) from 1-3 wk. of
age for starter/grower period. And about 17.5 % CP and about 3006 kcal
ME/kg diet from 4-6 wk. of age for the finisher period. Mineral, methionine,
lysine and vitamin mixiures were added to cover the requirements according
lo the Agriculture Ministry Decree.

Figure (1): The percentage of feed additives In the experimental diets.

' v

Cympobgon cilralus Eucalyplus g(obulus|I
v v
Starter/ 0.02% 0.04% 0.02% 0.04%
grower ‘ ’ , l
diet
v vV v v v 2 2 v

Finisherl 0.02%  0.04% 0.04% 0.06% 0.02% 0.04% 0.04% 0.06%
diets

T2 Ty T4 Ts Tg Ty Ta Ts
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The experimental diets were divided into control group and 8
treatment groups in which medicinal plants (CCL and EGL) were
supptemenied. The basal diet, without herbs supplement wes considerad as
a conlrol diel. While the percentages of herbs supplemented (0.02/0.02,
0.02/0.04, 0.04/0.04 and 0.04/0.08%(grower/finisher)) are shown in Figure
(1).

Chickens consumed the diets and water ad libifum. Adtificial lightening
was provided 24 hours daily all over the expetimenial period.

Table (2): A corn-soybean basal diet composltion,

Startar/grower Finisher
Item Dlet % Dlet %
(7 to 28 day) { 28 to 42 day)
Ingredients
Yallow Com 56.15 67.30
Soybean meal(44%) 37.80 28.00
Soy oil (crude) 2.65 1.50
Di Calcium phosphate 1.65 1.75
Limestone 1.05 0.80
Salt 0.30 0.30
Premix " 0.30 0.30
DL-Melhionine 0.10 0.05
Total 100 100
Chemical analysis (as fed basls):
A- Determind analysls (%):
Dry matter 89.15 9.1
Organic matter 79.53 78.47
Crude protein 21.10 17.52
Ether exiract 535 4.56
Crude fiber 4.10 3.52
Nitrogan free extract 48.98 52.87
B- Calculated analysis{%):
ME kcal/kg 2048415 3008.322
Lysine 1.249 0.813
Methionine 0.455 0.365
Methionine + Cycline 0.80C 0.659
Sogium 0.134 0.133
Caicium 0.908 0.671
Total Phosphorous 0.687 0.457
Avallable Phosphorous 0.4585 0.987

* Tha vliamin mineral premix added to tkg of the axperimental diets contain:

Vitamia A: 10.000 |U; Vitarnin Dy 2.600 IY; Vitamin E: 10 mg; Vitamin K: 2 mg; VitamIn B.:
1 mg: Vitamin By 5 mg; Vitamin 8;: 1.5 mg; Vitamin B, t0 mg; Pantethenic: 10 mq;
Niacin: 30 mp; Follc acid: 1 mg: Biotin: 50 mq; Choline chloside: 250 mg: lron: 3¢ mg:
Manganese: 60 mg; Copper; 4 mg: lodine: 0.3 my: Cobalt: 0.1 mg; Zinc: 50 mg and
Solenlum: 0.1 mg.
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Growth Performance:

Live body weights (LBW) and feed consumption were recorded weekiy.
Body weight gain {BWG) and feed conversion (FC) were calculaled. Also
dead birds were recordeg of the tested diets a1 Ihe end of the experiment.
Digestibillty trials:

Al the end of the experimentsl period, nine digestibility trials were
carried oul lo estimale the digestibility coefficienls of the experimental diels.
Three Hubbard broiler chicks were used in each digestibility tnals (27chicks
for all the experimental digestibility triais). The chicks were individually housed
in digestible cages, and they were weighted al the starl and (he end of lhe
experiment. The feces were collecied for 3 days per each ireatment. Samplss
of feces were collecled and sprayed with 10% formaldehyde and then dried
overnight at 60-70°C, weighted, ground and then complelely driec at 105'C
for 3hrs. and weighted. The sample of diets and feces for each treatment
wera collected together, grounded and stored for chemical analysis.
Chemical analysis:

The chemical composition of Ihe dietary frealment, CC, EGL and feces
were analyzed according to methods of A.O.A.C. (1880).

Slaughter tests:

At \he end of tne experiments (6wk), three chicks of e ach {reatment
were randomly assigned to slaughier test. The chicks were fasted for 12hrs
before slaughlering. Carcasses were manually eviscerated. Liver, heart,
gizzard and abdominal fal were removed ang weighed and calculated as a
percentage of LBW. Spleen, Thymus glend and Bursa gland were removed
and weighed as lymphatic organs.

Blood Constitutes:

Al the time of sfaughter blood samples were drawn from the scarified
birds of each trealment in heparinized glass lubes (5ml), cenldfuged at 3000
r.p.m. for 15 minutes and plasma was slored frozen at -20°C until performing
of the biochemical analysis. The collected dlood samples were assigned o
determination of total protein as described by Gomall, et al., (1348, Albumin
according to method of Doumas, el al,, (1971), Cholesterol according to the
methods of Ratllilf and Hall, (1973), Total lipid was measured according 1o
Zoliner and Kirsch, (1962) and GOT and GPT according {0 Reilman and
Frankel, {1957).

Sensory evaluation (panel test):

The p anel t ests e valuate ¢ olor, flavor and consislency. The pane) lesl
was consisting of 10 judges. The more acceptable was the higher value.
Meal samples obtainad from diflerent pans of carcass were coaked by the
boiling method taken the same lime, cut into 2 cm?® and eslimaled according
to Tilgner, (1957).

Economlc evaluation:

The economic evalualion of the end product based on the difference
between weight gain and feeding cost. Economi¢ evaluations were caiculated
as the net revenue per unit of total cost (Habib, 2004).

Statistical analysis:

Statislical analysis af the obtained results were carried out using G LM

procedure of the SAS program (SAS, 1999). And the differences between
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Irestment means were separaled using Duncan’'s (18985) new multiple range
test at a probability level of 0.05.

RESSULTS AND DISCUTION

Growth Performance:

The effects of using different levels of CCL or EGL on growlh
performance are shown in Tables (3) and {4). Final LBW were significantly
improved (p<0.05) with increasing the levels of CCL in the diel. However, T;
showed the besl resulls of LBW. This result is in agreement with that of
Mishra, et al., (1992). Also there were significant differences in final LBW in
EGL supptemented diets. The best LBW was 1882,03 for T,, while the control
group (T,) was 1721.7gm. The resull may be regard 1o EGL have some
properties as antiseptle, antispasmodic, antibacterial aclivities against
harmful microorganism, ireatment of gastro-intestinal complaints and tonic
(Toyzyo, et al., 1994).

Also BWG significantly improved. The highest BWG was for the chicks
fed on diels supplemenied with 0.04/0.06% CCL. While, the chicks fed on
control diel resulted in the lowest BWG. This result was agreed with Singh
and Taparia, (1992). Also Vuuren, e! al., (1983) found tha!l average daily gain
for the sheep fed on CCL herbage were highly significant than other
ireatments. Also the final LWG was significantly different between EGL
treatment diets. This result indicales (hat the different levels of EG herbage-
supplemented diet have significantly effect on BWG,

Table (3): The effect of using CC a8 a fead additive on broilers growth

performance.
[ 1tem | T, | T, T, | T, | T [ st
Live Body Weight (g): |
twk | 150.3320.55 | 150.53:0.38 150.510.29 148.97+0.03 150.032 0.1 | ns |
3wk 718+£12.86 721.03 +8.73 | 738.27+£2.43 | 741.67+7.31 74483288 | N8
Gwk | 1721.7°%18.5 | 1807.07cx10 | 18257%16.6 | 1857.67 1 | 1875.37°£11 |
Live Weight Gain (g):
| 13wk | 5568.67£13.4 570.5+8.36 587.77+£2.71 551.727.34 594.8+8.85 NS
eswk | 1002.7°229.3 | 1086.03°£15 | 1086.77°+14 | 1116°+18.96 | 1130.53°+7.4 | -
16wk | 1571.37°%16 | 1656.53°40.9 | 1674.5 %17 1707.7°+13 1725.33°+10
[ - Feed Consumption (g/bird): _
|_t-3wk 853.17£1.07 | 874.13+28.7 | 879.072 8.32 894.125.82 | 900.1£14.47 | Ns
s-ewk | 2581.87453 2472.43+13 | '2431.77+41 242556.74 2484.07£36 NS
16wk | 3435.1+52.8 | 3348.57437 | 3310.83sd1 | 3318.77+59 | 3384.17250 | ns
) Feed Conversion (feed/galn):
13wk | 1.50£0.036 1.5320.031 1.5020.009 1.51£0.012 1.51 £ 0.021 | us
| asmr | 2.567$0.058 2.268":0.044 2.24°+0 018 2.17°£0.,051 | 2.20°:0.028 | -
[ 16w | 2.19°:0.025 2.02°+0.030 1.88°10.007 1.94"£0.032 | 1.96° 2 0.017
Number of dead birds
L | 1 ’ 1 i [} ] I 1

a.b,c.d = Means on the same row under the same treatment differently superscripted are
slgnificantly different ( P<0.05). S1 = Sipnificance. NS = non-significant.

T, control treatment T, 0.02/0.02%CC T,;0.02/0.04%CC

T,.0.04/0.04 % CC Ts0.0470.06 % CC.
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Table (4): The effect of using EG as a feed addlitive on broilers growth

performance.
itern | .| Te | T [ T, T [lE
Live Body Welght (g):
1wk, | 150.3340.55 | 149.8740.2 | 15031035 [ 150.53x0.37 | 150.87¢1.2 | Ns
3wx | 719212.86 | 725¢30.73 732.53¢11.5 | 745.8743.91 | 717.721.86 NS
swx | 1721 7°¢16.5 | 1854.2°:17.8 | 1844.97°+16 | 1882.03°28.2 | 1853.6°28.23
Live Welght Gain (g):
Tawi | 5B867%13.4 | 575.13210.0 | 582.3211.18 | 595.3344.02 | 567.00£1.79 | As |
aswh | 1002.7°¢29.3 | 1129.2°¢18.6 | 1112.37°218. | 1136.17%¢11 | 113587499 B
16wk | 1571.37°16 | 1704.3°¢17.8 | 1694.67'216 | 1731.5°48.33 | 1702.93°:9.2
Feed Consumption [g/bird):
B
y-swx | BS3.1721.07 89;";’; 2| ars5.q7%1t | 8824%416.4 | 88147364 |
stk | 2581.87153 | 2438277429 | 2435.1°42.53 | 2457.83'245 | 2550.6° 22 -
14wk | 3435.1£52.8 | 3328.63127 | 331027+13 | 3340.2248.7 | 34322265 | Ns
Faed Convarsion (faed/gain): ]
tyex | 1.50:0.036 | 1.5520.025 | 1.5120.018 | 1.4820.0(7 | 1.56£0.014 | & |
sgwk | 258740.058 | 2.16°:0.018 | 2.10°¢+ 0.033 [ 2.16°+ 0.055 | 2.25°+0.031 | -
1wk | 2.19°20.025 | 1.95720.020 | 1.95°¢0.01 | 1.93 £0.035 | 2.02°20,023 | -
Number ol dead birds 1
B : R e

a,b,c,d = Means on the same raw under the same treatment differently superscripted are
significantly different { P<0.05). Si = 8ignificance. NS = non-significant.

T control treatment Ty 0.02/0.02%EG TY,0.02/0.04 %EG

T.0.04/0.04 % EG T:10.04/0.08 % EG.

Using different levels of CCL or EGL have no significant difference in
feed consumption. These results are (n agreement with those of Tariratoon,
ot al., (2002) who reported that there were no significant differences in feed
consumption of pigs between experimental treatments. Whife Mishra, ef al.,
(1992) found that feed consumption of rats were increased with the diets
treated with different concentrations of CCL.

Fead convergion was significantly improved with CCL supplemented
diets. Also using EGL as a feed additive in different Jevels improved FC, The
obtained resulls are in agreement with those of Solimen, et al., {19385), who
found that FC ratio impraoved when using some medicinal plants as a naturat
feed additives In rabbits diels. Also, Aboul-Fotouh, éf af., (2000) showed that
FC ratic improved in buffaloes with using medicinal ptants supplementation.

There weare no moralities due to any of tha experimental treatment. The
total mortality averaged between 5 — 6 % and not due 1o experimenial
treatments but may be due to the natural causes,

Digestibility trials:

The sffacts of using CCL or EGL as feed addilives on digestibility
coefficients of DM, OM, CP, EE, CF and NFE are presented in Tables (5) and
(6). The digestibiiity coefficients of DM, OM, CP, and NFE were significantly
improved with adding CCL or EGL to tha diets.

Neither added CCL nor EGL ta the experimental diets had effect on CF
and EE digestibility coefficients. This may be due to the high content of crude
fiberin CCL and EGL (i.e. 22.72 & 20.69%, respectively).
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These resulls agread with Aboul-Folouh, ef al., (1999) who fdund Lhat
OM, CP and NFE digestibilities were significantly improved by adding 5% CC
+ 3% EG. .

Table (5): The effect of using CC as feed additives on Digestibitity

coefficients. )
Cltem | [ T FSL_|

T T e

[ T
| Nutrients digestibility coefficients (%)

|
|
|
|

| DM | 55.25%0.16 | 6573'0.12 | 65.83°:0.08 | 66.02:0.08 | 66.08°:0.09 |
OM 687120.11° | 68.75™+0.11 | 68.96™:0.1 | 60.04™+0.04 | 69.14°:0.04 | * |
CcP 85.66:0.11° | 85.807:0.11 | 85.47°40.03 | 85.06™:0.04 | 86.12°:0.07

| EE | 8258:0.06 | 82.76:0.11 | 8277+0.12 | 82.87:0.07 | 83.03:0.09 | NS |

[ CF | 3057:0.08 | 30.42:0.21 | 30.38:0.16 | 30.66:0.11 | 30.65:0.15 | NS

| NFE | 78.23%0.06 | 78.41™:0.07 | 78.61+0.04 | 78.67°:0.11 | 78.81°:0.07 | - |

a,b,c,d = Means on the same row under the same treatment differently superscripted are
NS = non-significant
T3 0.02/0.04 %CC

significantly differenl ( P<0.05).

T, control treatment
T,0.0470.04 % CC

Sl = Signlficance.

Ty 0.02/0.02%CC
T50.04 /0.06 % CC.

Table (6): The effect of using EG as feed additives on Digestibllity
coefficients,

Item | T4 ] Tz J TJ —[ T4 | Ts ! Si
Nutrlents digestibility coefficients (%)
DM 65.2@’::0.16 65.77°+0.09 | 65.85"+0.05 | 66.09°+0.05 | 65.76"+0.10 -
| OM 68.71°:0.11 | 68.75% 0.1 | 69.04%:0.05 | 69.07°:0.04 | 68.96:0.04
| CP 85.66+0.11 85.80:0.08 | 85.91:0.02 | 86.03:0.04 | 85.91£0.09 | NS
| EE 82.58+0.086 82.78=0.10 82.8020.12 82.88+0.05 82.95+£0.05 | NS
CF 30.57+0.08 30.41+£0.20 30.38+0.18 30.65+0.12 30.44+0.04 | NS
NFE | 78.23°+0.06 | 78.43%°20.03 | 78.62"+0.04 | 78.67°+0.11 | 78.61*:0.15

a3,b,c,d = Means on the same row under the same treatment differently supsarscripted are
NS = non-significant
T50.0270.04 % EG

significantty dlfferent { P<0.05).

T, control lreatment
Y. 0.04/0.04 % EG

Sl = Significancas.

Ty 0.02)0.02%EG
150,04 /0.06 A EG.

Carcass Characteristics:

The gfiect of using medicinal plants (CCL or EGL) as feed additives in
the carcass characterislics are presented in Tables (7) and (8).

The results showed that percentages of carcass were significantly
increased by increasing CCL levels. While there were no significant
difterences in the carcass due to use differenl levels of EGL as feed
additives. The carcass values were higher in the treatments T; T, and Ts
(74.51, 76.59 and 76.89%. respectively). Then those of T, (control) and T,.
The carcass percentage values of Tg, Ty, Ts, and Ty were 75.68, 75.67, 72.52
and 70.63%. respectively, without significant differences among them.

The percentages of the heart indicated no significant difterences due (o
CCL trealments. On the conirary, EGL treatments were significantly affecled
heart percentages. The group of Ty showed the higher percentage of hean
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1.29%. While the heart percentages were neacly similar in Ty, Tg, T; and T,
being 0.46. 0.43. 0.50 and 0.51%, respeclively.

Table (7): The effect of using CC as feed additives in broilers diets on

some carcass tralts.

Treatment Ty T. i Ts T, Ts sl
Carcass % 71.08°¢0 50 | 723414 | 7451704 | 755005 76 80%:0 3 -
Giblets % 5.69:0 10 5802007 5,800 06 §66+0.03 566010 w3
Hearst % 0.46:0.02 0.4620.01 0.45£0 04 0 4520.01 0.4620.0" NS
Liver % 283006 284-0.03 2.84:005 3.20-0.36 2962004 | NS
Glzzard % 2.39%740.04 | 249°:0.04 251%005 | 235004 | 224°:007 :
Total Edible Parts % | 76.76°:0.66 | 78.13"+14 | 80.32°:04 | B158":01 | 8255'+03

Non Edible Parts % 23.24":0.7 21.87%214 | 19.68%04 | 1842°:0.14 | 17452028 | -
Abdominal Fat % 1.47"10.08 1,32%10.03 | 1.257+003 | 1.08°:0.11 1.06°+0.05
Spleen % 017°£0.01 | 0.17°20.008 | 0.17°:0.01 0.21"=0.01 0.17°20,01
Bursa % 0.08°20.01 0.11°:0.0¢ | 0.12%:001 | 0.14°:0.01 | 0.13%:0.003
Thymus % 0.32°20.02 | 0.36°:0.01 | 0.36°:002 | 0.40°+0.01 1.02'20.32

a,b,c,d = Maans on the same row under tha same treatment differently superscriptad are
significantly different { P<0.05). % = Average of percentages relativa to LBW.

8| = Significance. NS = non-slgnificant.
Ticontrol treatment Tz 0.02/0.02%CC
T.0.04/0.04%CC T50.04 /0.06 % CC.

T, 002/0.04%CC

Table (8): The effect of using EG as feed additives in broilers diets on

some carcass traits.

Treatment T, Ts Ty Ty Ts S
Carcass % 71.08:0.59 | 75.6822.85 | 75.67:0088 | 7252+1.20 | 70.83:258 | ns
| Giblets % 5686°40.10 | 658°:002 | 578°:001 | 6.23%:041 | 894°036 | -
Heart % 0 46”002 0.43%:0.02 0.50°20.02 | 051°:0.02 1.26%:0.35
| Liver % 283:0.06 2.87:0,02 2.90:0.04 3.19:0.36 3:0.02 NS
Gizzard % 2.39°+0.04 229°:0.02 2.38°+005 2.52°+0.04 2.64":002 =
Total Edible Parts % | 76.76°¢0 686 | 81282284 | 81444089 | 7887+1.74 | 77571222 | ™
"Non Edible Parts % 23.24":0.66 | 18.742284 | 1856+089 | 21132174 | 2243:222 | »s
Abdominal Fat % 1.47°:0.06 | 1.34%:0.02 | 1.24%:0.03 | 1.21°:005 | 081°:035 | -
Spleen % 0.17°:0.01 | 021002 | 0.24%:0.01 | 029°:0.01 0.43"+003 | =
Bursa % 0.08°£0.01 0.1%:0.003 | 0.12°:0.0% 012°:0.01 0.12°:0.01
Thymus % 032°:0,02 | 032°«001 | 0232°:003 | 034°2002 | 1.01"20.34
a,b,c.d » Means on the same row under the same treatment differently superscripted are

significantly different { P<0.05). % = Average of percentages relative to LBW.
Sl = Significance. NS = non-significam.
T, control treatment T, 0.02J0.02%EG
T.0.04/0.04 AEG Ts0.04/0.08 %EG.

T; 0.02/0.04 4EG

The liver percentages indicated no significant differences due to CCL
or EGL ‘reatments. There were significant differences between the gizzard
percentage of LBW due to using different levels of CCL or EGL as feed
additives.

Giblels percentages relalive to LBW were significantly affected by GCL.
Giblets percentages of T,, T, Ty, T.and Tswere 5.59,5.8.5.8, 5.66 and
5.66%, respectively. The resulls indicaled that the percenlage of giblet of
LBW was improved with increasing the percenlage of EGL in diet. The best
percentage was found with T, {0.04/0.06% EGL) being 6.62%, while T,, Ts,
T; and Ty recorded the values of 5.69, 5.58, 5.78 and 6.23%, respectively.
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The total edible parts and the non-edible parls of the slaughter birds
were significantly affected by using CCL supplementation as a feed additive.
The belter lotal edible part percentage of LBW were obtain wilh the group of
T3, Ta and Ts, being 80.32, 81.58 and 82.55%, respectively. Aiso, the non-
edible parts were decreased-in these trealments being 19.68, 18.42 and
17.45%, respectively. While T, and T, recorded the | east total e dible p arts
(76.78 and 78.13%, respectively). The total edible parts and ihe non-edible
paris percentages were not affected by using EGL as a feed addilive.

The results of abdominal fat relative to LBW revealed significant
decrease with increasing the levels of CCL or EGL In diets. The abdomina) fal
percgntage was 1.05% in Ty, while T, T, and T, resulted In 1.32, 1.25 and
1.09%, respectively. The conUol group showed the highest value of
abdominal fat percentage (1.47%). Also T4 showed the least percentage of
abdominal fat (0.81%) compared with those of T, Ts T;and T.

The results indicated that there were significant effact of using CCL or
EGL as e feed additive on the percentages of spleen, Bursa and Thymus
relative to LBW.

Abdel-Azeem, (2002) s howed that, c arcass traits and intemal organs
were not affected by dietary herbal feed additives with exception of that
percentage of bursa which tended to be significant higher in broiler chicks fed
on lhe unsupplemented control diet when compared lo those fed the
Digeslon (herbal mixture). El-Gendl, et a/., (2000) found thal dietary
supplemnentation of herbal mixture (Blo-tonic) significantly increased total
edible parts when compared with control group.

Tolba, (2003) reported thal, no significant effects on relative weight of
liver, spleen, bursa of fabricus and thymus gland for chicks fed on diets
supplemented with fennel or thyme.

Blood Constituents:

Plasma total lipids, cholesterol, total protein, albumin, globufin, A/G ratio,
GOT and GPT of birds as affected by medicinal supplementation are
presented in Tables (8) and (10).

Total lipids in bird's plasma significanty decreased with increasing CCL
in diel. On the other hand, using EGL as a feed additive did nol aflect tatal
lipids. Also plasma cholesterol slightly decreasad with CCL added, bul the
differences were not signlicant. While, Plasma cholesterol levels were
significantly reduced with increasing EGL In the diet. There were no
significant effect due to usa CCL or EGL as feed additives on tolal protein,
albumin, globufin and A/G ratio. The values of GOT and GPT were
sigoificantly increased by using CCL or EGL in broilers diets.

Mishra, et al., (1992) found that biood protein, cholesterol and liver
enzymae aclivities (GOT and GPT) did not differed In rats fed on control diel
than those fed on diet ireated with differen lavels of essential oil of CCL.

Our results were on similar trend with El-Gendi, et al, (2000) and
Abdel-Azeem, (2002) who indicated that, feeding chicks on the diet
supplemented with Bio-tonic or digeston significantly decreased average
cholesterol content and total lipids.
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Table (9): The effect of using CC on liver activities and some blood
plasma paramelers,

Item | T T T T4 Ts | St
Total figigs mg/cl 455.00%3 | 443.7°¢12 | 383.6°%11 | 379.16"28 | 375.5'23 »
Cholestarcl mgid 169.7£2.7 167.323 162.8+3.5 | 163.221.8 | 1603224 | »=

| Total Protamn mg/dl 562025 | 5622021 5.79:0.09 5.6420.21 5.84+0.18 L
Albumin mg/dl 3.962:0.2 4.0+0.15 4.05+0.1 4.1420.23 4.08+0.18 S
Gigbulin mg/dl 1.66+0.05 1.6220.06 | 1.73+0.04 1.59+0,09 | 1.6320.04 M
Al G Ratio 2.37+0.06 2.47:0,03 2.34201 2.64£0.3 2.50+0.16 WE
GOT ua 314.93°%3 | 319.2°#2 | 322.85°:2 | 3252871 | 325.8°+3 '
GPT UA 10.37°#1 20.6%¢1 | 21.6%+1.4 | 24.04%21 | 25.1°:0.9

a,b.c.d = Means on lhe same row under the same treatment differently superscripted are

significantly different { P<0.05 ) S| = Significance. NS = non-

significant.

T, control \reatment T, 0.0270.02°%CC T, 0.0270.04%CC
T.0.04/0.04 °ACC T50.04/0.06 %CC.

Table (10): The Etfect of using EG on liver activities and some blood
plasma paramelers. -

Item Ty Ts T; Ts Ta Si
Total lipids mg/d 455,8923 458,3+0.7 452.75¢1 457.240.3 457.141.4 NS
Cholesterol mg/d 169.65"£3 168.1%¢1 165.8%%1 164 5511 163.3"+2 .
Total Protein mg/dl 5.62£0.25 | 5.55+0.06 | 5.58+0.15 | 5.80£0.19 | 5.85:0.16 | ~s
Albumin mg/dl 3.664£0.2 | 3.9120.06 | 3.9220.15 | 4.1220.14 | 4.09+0.08 | ws
Globulin mg/di 1.662x0,05 | 1.68440.01 | 1.6520.04 | 1.68+0.05 | 1.62:0.05 | »s
A/ G Ralia 2.37+0,06 | 2.42+0.01 2.3810.1 2.4620.03 | 2.5320.07 | »=
GOT Un 314,933 | 319.2%%1 323%208 | 325.33%t1 | 325.67°+2 "
GPT un 19.4°:0.7 22.8°+0.9 22707 22.1°+0.6 22.7°£0.5

3,b.c.d = Means on the same row under the same (reatment differently superscripled are

significantly different ( P<0.05) S| = Signlflcance. NS = non-signlificant.

T, control treatment T; 0.027/0.02 “.EG T,0.02/0.04 % EG

T.0.04 /0.04 % EG T:0.0470.06 % EG,

Also, El-Gendi, (18986) affributed this decrease observed in blood lotal
lipids and cholesterol levels with Egg-plus as herbal feed addilives lo the
decrease that may occur In the rale of total lipids and cholesterol absorption
through the intestinal villi that may be reflected as a decrease its levels In the
blood.

Generally, these results are in agreement with those of Pescatore, ef
al., (1990) who reported tha! the numeric variation in blood parameters (nol
significantly) could be interpreled due 10 many factors such as genetic. age.
set, physiological stale, rearing condilion, feeding as well as pathological
faciors. .

From dala oblain on the previous blood parameters, it could be
concluded that addition of CCL or EGL to broiler diet had no adverse effects
on blood constituenls, as well as had no delelerious effecis on liver funclion
(as measured by GOT and GPT).

Sensory evaluation (panel test):
The effect ot using CCL or EGL as feed additives in broilers diels on
color, 1asle, aroma and consislency on cooked meal samples oblamned from
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different position of carcass are presented in Table (11). Both CCL and EGL
improved carcass color, taste, aroma and consistency. The best resulls were
recorded with the level of 0.04/0.06% CCL (Ts) and the level of 0.04/0.04%
EGL (Tp). o

These results may be due {o that CCL leaves is used for lreatmenl of
gaslro inteslinal complaints, and EGL have some properties as anliseptic,
antispasmodic and s timulant a gent in bronchitis, a sthmus minor respiratory
complaints. The vapours from boiled leaves are often inhaled in asthma,
diabeles, measles and rheumatism (Ei-Amary, 1993). Or may be because
CCL showed an inhibitory effects on growih of ten bacteria species (Toyzyo,
et al,, (1994).

Table (11): The effact of uslng CC or EG as feed additives In broiler diet
on sensory values of carcass.

Treatment Ty T, Ta T Ts Ts Ty Ts Ts
Color| 6 | 75|77 8295|7572 8 8
Taste 55 |82 83|86 | 818385 9 | 8
| Aroma 88 | 77 | 8 [83 185|727 |78 | ¢ 8
| Consistency | 65 [ 76 | 7.7 | 83 [ 87 | 74 | 78 | 85 | 7.2(
Ts Control treatment T, 0.02/0.02%CC T, 0.0270.04 % CC
Y. 0.04/0.04 %CC Y0041 0.06 % CC Ts 0.02/0.02 %EG
Ty 0.02/0.04 %EG T40.04/0.04 % EG T. 0.04/0.06 %EG.

Economic evaluation (REE):

The resullts of Relative Economic Efficiency (REEF) of the experimental
diets were showed in Table (12). Chicks fed on basal diel + 0.04% EGL (Ts)
recorded the best (REEF), followed by Ts, Ta, Ty, Ta Te T3 and T,
respectively, compared 10 the control group, which recorded the lowest REEF
value.

Table (12): Economic efficiency and relative economic efficlency (REE)
of the dietary for experimental treatments.

ITEM T, Ty Ts Ta Ts Te Ts Tu Ty
Body welght galn {kg) 1,57 | 166 [ 467 [ 174 [ 1723 [ 170 | 1.69 § 1.73 | 1.70
{ Total revanue / chick (LE) 884 | 913 | 9.949 [ 941 | 952 | 935 [ 9,30 | 9.52 | 9.35

Tota) {eed {niske ! chick fkg) 3.34 {335 (331 [332 338 333]331]334] 343
Toisi fesd Cost/ entck (LE) 285 368 |373})387 | 367 | 358 3.60 | 3.65 | 3.80
Price / chick (LE) 160 | 60 | 1.60 | 160 | .80 | 3.60 | 1.60 | 160 | 1.60
Towl cost 7 cMck (LE) 525 ] 528 | 533|547 827 | 518|520 | 525 | 54
Feed costibody welght gainfkg) 232 | 222|223 | 226 | 212 | 211 | 2143 | 2.11 | 2.28
Net revenue | chick (LE) 3.3 1 385 | 3.88 | 3.04 | 4.25 | 4.17 | 4.10 | 4.27 | 3.85
€conamic atficluncy (EEF) 065|073 [072] 072|081 [080[079] 081 ] 0.73
Ralativa EEF% 100 | 112 | (U1 | 111 | 124 | 123 | 122 | 125 | 112 |
T, Control treatment T2 0.0270.02%CC Ty 0.0270.04 % CC

T.0.04/0.04 %4 CC 7:0.04/0.06%CC Ty 0.02/0.02 L EG
T7 0.02/0.04 % EG Ty 0.04/0.04 % EG T, 0.04/0.08 4 EG.

Similar trend was found by EI-Gendi. et a/. (2000) and Abdel-Azeem
(2002), who reported that herbal mixtures supplamentation increased net
revenue of broiler chicks.,
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CONCLUSION

From lhe results obtained in this study, it could be concluded that
Cymbapogon cilralus can be used in broiler chicks diet al level of 0.04/0.06%,
and Eucalyplus globulus at level of 0.04/0.04%. These levels improved LBW,

LWG. leed conversion, digestibility coefficienl, seasory evaluation &
economical efficiency.
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