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Abstract

The present study was carried out in Poultry Department, Faculty
of Agriculture, Alexandria University to evaluate the effect of adding
some dried medicinal plants (M.P) as Nigella seeds (N.S), Chamomile
flowers (CH.F), Thyme flowers (TH.F) and Harmala seeds (HS) at levels
of 0.25, 0.25, 0.50, 0.25%, respectively, individually or in combination
versus using Zinc Bacitraction (Zn B) or virginimicyin (VIR) at levels (20
mg/kg of diet) to broiler chicks diet on growth performance,nutrient di-
gestibility values, blood serum constituents and economical efficiency.
Two hundred and forty hubbard broiler chicks at three weeks of age
were used in this study. Chicks were weighed and randomly distributed
into sixteen treatments, with three replicates (5 chicks of each). The ex-
periment was terminated when birds were 7 weeks old. Weight gain, feed
intake, feed conversion and some blood serum constituents were meas-
ured. At the end of the experiment, digestibility values and carcass char-
acteristics were measured. Results showed that :

The Using of N.S., TH.F, HS and CH.F at 0.25, 0.5, 0.25, 0.25%,
dietary levels, respectively, individually or in combination, improved the
performance compared to control and antibiotics (Zn B or VIR) supple-
mented groups.

The use of 0.25% CH.F plus 0.25% N.S. improved body weight,
body weight gain, feed conversion, carcass traits and proved to be more
economical than the other treatments or control.

INTRODUCTION

Growth promoters (chemical products, antibiotics, probiotics, enzymes. etc) play
an active role in the experimental and commercial production of large and small animals
as well as poultry. Supplementation of several growth promoters from different sources
to poultry feed is nowadays common and widely used, in order to improve the utiliza-
tion of nutrients (Boulos et al., 1992). Although, good results were obtained with
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these substances, their use might had unfavourable effect (Public health hazards and
or environmental pollution). In other side, it may also result in production of residual
problems in the tissues of birds and animals. However, recently many countries tended
to prevent application of antibiotics because of their side effects on both bird and man
kind. It is indispensable to minimize these components, and deal with replacers without
any adverse effect on production. So it is important to use natural growth promoter
(Abdel-Malak et al., 1995). Recently, growth promoters from herbal sources (medicinal
plants) are used very limited, because, there is little information about these sources
and their active ingredints. Sabra and Mehta (1990) applying livol, as herbal growth
promoter in the diet of broilers observed pronounced improvements in their body

weight gain, mortality rate and feed conversion.

The present study was conducted to determine the effect of some dried medical
plants as Nigella seeds (N.S.) (Nigella Sativa L.), German Chamomile flower heads
(CH.F) (Matricaria Chomomila L.), Thyme flowers (TH.F) (Thymus Vulgaris) and Harma-
la seeds (H.S.) (Peganum Harmala) as feed supplements versus, some antibiotics as
Zinc Bacitracin (ZnB) and Virginiamycin (VIR) as growth promoters on the perfor-
mance of broiler chicks.

MATERIALS AND METHODS

The present study was carried out at the Poultry Research Center, Faculty of Ag-
riculture, Alexandria University. The study involved one experiment designed to study
the effect of adding (N.S, CH.F, TH.F, H.S) at levels (0.25,0.25,0.5,0.25%) purchased
from Alex. local markets, individually or in combination as shown in Table 2 versus using
either ZnB or VIR at level 20 mg/kg of diet for each as a growth promoter in broiler
diets. Two hundred and forty hubbard broiler chicks at three weeks of age were wing-
banded, weighed and randomly distributed into sixteen treatments with three replicates
(5 chicks of each).

The composition of the basal diet used in the pre- experimental period (1-21
days of age) and as a control diet through the experiments (3-7 weeks of age) is
shown in Table 1. The basal diet contained 10 kg of sand/ ton (1%) to be replaced
with the test materials in the experimental diets shown in Table 2. All chicks had full ac-
cess to feed and water. The environmental temperature was about 32 °C during the
first week using gas heater, and gradually decreased to about 24* 2 °C at the fourth
week of age. Artificial lighting was maintained continuasly during night without interrup-
tion. The experiment extended for seven weeks. Live body weight and feed intake were
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recorded, while, body whight gain and feed conversion were calculated from 3-7 weeks
of age. The proximate analysis of the tested materials are shown in Table 7. The di-
gestibility values of nutrients of the experimental dites were determined at 7 weeks of
age using three birds from each treatment. Samples of diets and excreta were analyzed
for their content of nitrogen, ash, fiber, fat and nitrogen free extract (calculated by dif-
ference) according to A.O.A.C., 1990. Digestibility values of nutrients of the experi-
mental diets were estimated on dry matter by the following formula:

(Dry weight of diet intake)x (% nutrient in diet)_(dry % Digestibility of nutri-

ent of diet= weight of feces voided) x (% nutrient in feces) x 100
Dry weight of diet intake x % nutreint in diet.

At the end of the experimental period, three birds from each dietary treatment
were randomly chosen, weighed then slaughtered. Carcasses were eviscerated and their
liver, heart, pancreas, gizzard, Bursa of Fabricius. and abdominal fat were weighed sep-
arately. Intestinal and cecum lengths were also estimated. All slaughter traits studied
were proportionated to one kg. live body weight. Blood samples were collected from
slaughtered birds in glass tubes and left at room temperature for one hour, then, kept
over night in refrigerator at + 8 °C to separate serum. Serum total protein were meas-
ured by the Biuret method as described by Armstrong and Carr (1964). Albumin con-
centration was determined according to Doumas et al. (1977). Globulin concentration
was calculated as the difference between total protein and albumin. Serum total choles-
terol was determined according to the method of Watson (1960).

Economic evaluation for all the experimental diets was made. Economical efficien-
cy is defined as the net revenue per unit feed cost calculated from input output analy-
sis as described by Hassan et al. (1996). The statistical analysis of the experimental
data was computed using analysis of variance procedure described in the SAS (1988),
one fixed mathematical. The significant differences among treatments were determined
by Duncan multiple rang test (Duncan, 1955).

RESULTS AND DISCUSSION

This experiment was designed to study the effect of adding the four medicinal
plants (MP) at the corresponding best levels obtained from the study carried out by
Abaza (2001), individually or in combination, for their synergetic effect, versus either
Zinc Bacitracin or Virginiamycin as a growth promoter in broiler dites.
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Growth performance

The data of broiler body weight and gain through the experemental period (3-7)
weeks presented in Table 3 indicated highly significant (p < 0.01) differences between
treatments. The synergetic effect of combination between 2.5 kg CH.F and 2.5 kg N.S.
per ton (treat. 10) in broiler diet was superior in body weight and gain than control and
other treatments. Also, there were insignificant differences in body weight and gain
among treatments (10,11,9,5,6,4,7,12,15). The broiler chicks fed 2.5 kg CH.F + 5 kg
TH.f + 2.5 kg H.S (treat. 14) had the lowest significant (p < 0.01) differences in body
weight and gain, while, those in treatment 14 were statisticaly equal to the body
weight and gain for all other treatments except the chicks reared in treatments (10,11
and 9).

The data of feed intake during the experimental period (3-7) weeks in Table 3 in-
dicated significant (p < 0.05) differences among treatments. The highest feed intake
was recorded with the broiler fed 2.5 kg CH.F +2.5 kg N.S. / ton (treat 10), without
significant differences with broiler chicks in treatments 16, 15, 13, 12, 11, 9,6, 5, 3, 2
and control (treat. 1). The data of feed conversion indicated highly significant (p <
0.01) differences between all treatments. The chicks fed 2.5 kg CH.F +2.5 kg N.S. /
ton (treat 10) and 5.0 kg TH.F + 2.5 kg N.S. / ton (treat. 11) had the best feed con-
version than all treatments without significant differences with chicks fed 2.5 kg CH.F
+2.5 kg H.S. (treat. 9) and 5.0 kg TH.F (treat. 5). The combination between two of
medicinal plants in treatments 10, 11 and 9 had the best synergetic effects and im-
proved feed conversion compared with the other treatments, except treatment 5.
These improvements may be due to the synergetic effect of the chemical constituents
(Nigellone, Matricarin, Thymol and Harmalina) presente in M.P. These chemical constitu-
ents had antimicrobial, antifungal, antioxidant and anti- inflammatory effects (Kotb,
1979). These results are in agreement with the results of Abdel- Malak et al.(1995).
They showed that overall body weight gains of broiler chicks were improved by increas-
ing Bio- tonic herbal mixture supplementation up to 1% in broiler diets.

Osman and El- Barody (1999) found that the addition of N.S at levels (0.8 and
1.0 %) in broiler diets had insignificant effect on average body weight at all age inter-
vals, but reduced feed intake and improved feed conversion at 4 and 6 weeks of age.
Vogt et al. (1989) found that dried thyme at level 100 mg / kg in broiler diets im-
proved the body weight gain. On the other hand Allen (1992) found that the final body
weight and body weight gain were insignificantly affected by the incorporation of VIR at
levels 5, 10 and 20 mg / kg of broiler diets.
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Digestibility values

Adding of Zn B or VIR individually and M.P. either individually or in combination
shown in Table 4 had highly significant (p < 0.01) effects on the percentage of nutri-
ent digestibility values among all treatments and control group. The best digestibility
values of DM, OM, C.P., C.F and NFE were recorded by the chicks fed 2.5 kg CH.F + 5
kg TH.F + 2.5 kg H.S. / ton (treat. 14), while, the best values of E.E and C.F digesti-
bility were recorded by the chicks fed 2.5 kg N.S. (treat. 7) and 5 kg TH.F + 2.5 kg
N.S. (treat. 12), respectively. Ghazalah and Faten (1996) reported that the groups
fed Thymol or Nigella seed oil increased their NFE digestibility values. :

Carcass characteristics

The results of carcass indicated insignificant differences among treatments for
carcass, abdominal fat, blood, heart, liver, spleen, pancreas, gizzard, bursa of fabrici-
us weights and total intestinal length with overall means equal 717.69, 10.92,
19.95, 4.36, 26.98, 1.79, 2.47, 21.56, 1.42 g / kg body weight, and 88.16 cm / kg
body weight, respectively. Abdel- Malak et al. (1995) showed that Bio- tonic had no
significant effect on dressing and total edible parts. However, highly significant (p <
0.01) differences were found among treatments for ceccum length (ranged between
8.03 and 14.43 cm / kg body weight). The lowest ceccum length was recorded with
control chicks (treétment 1), while, the highest length was recorded with the chicks
in treatment 15 (fed 2.5 kg CH.F + 5.0 kg TH.F + 2.5 kg N.S. / ton of diet), followed
by chicks in treatmeant 12 (fed 5.0 kg TH.F + 2.5 kg N.S. / ton of diet) and chicks in
treatment 10 (fed 2.5 kg CH.F + 2.5 kg N.S. / ton of diet). Generally, using M.P at all
addition levels (either individually or in combination), showed that the length of cec-
cum (cm / kg BW) in all treatments was longer than control treatment and the length
of ceccum for chicks fed Zn B or VIR (treat. 2 and 3). These results may be due to
that M.P. had beneficial effect on increasing the count of beneficial microorganism in
ceccum of broiler chicks, which was reflected on increase of ceccum length. Several
reports indicated that M.P. had antimicrobial and antifungal activity (Kotb, 1979).

Blood Constituents

The values of total proteins, albumin, globulin (g / 100 ml) and total choleste-
rol (mg / 100 ml) in blood serum of broiler chicks at the end of the experiment are
presented in Table 5.

The broiler chicks fed on the experimental diets showed highly significant (p <
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0.01) differences among treatments for the estimated serum constituents. Serum to-
tal protein for the chicks fed 2.5 kg H.S / ton of diet (ireat. 6), 1 kg ZnB (equal 20 g
active principle) /ton diet (treat. 2), control diet (treat. 1), and 5.0 kg TH.F /ton diet
(treat. 12), did not statistically differ being 4.69, 4.61, 4.44 and 4.27 g / 100 ml ser-
um, respectively. The lowest value of serum total proteins was recorded by chicks fed
5.0 kg TH.F + 2.5 H.S. + 2.5 kg N.S. (treatment 16) The highest values of serum albu-
min were recorded for the chicks fed control diet (treat.1), without significant differ-
ences among treatments (9,10,6,12,16,13 and 2). The lowest value was recorded with
the chicks fed diet included 5.0 kg TH.F / ton of diet (treat. 5).

The highest values of serum globulin were recorded for the chicks fed 2.5 kg
H.S. / ton diet (treat. 6), without significant differences among treatments (2,12 and
1). The lowest value was recorded with treatment 16. The highest value of serum total
cholesterol {(mg / 100 ml) was recorded for the chicks fed control diet (treat. 1). The
value of total cholesterol for the chicks fed control diet (treat. 1), was statistically in-
significant as compared to with treatments 5,3,14,16 and 10. The lowest values were
recorded by treatments 8 and 9. These results agreed with Meluzzi et al. (1992). They
reported that the serum total protein, albumin and total cholesterol for broiler chicks
varied between 2.58 to0 5.22 g/ 100 ml, 1.17 to 2.74 g/ 100 ml and 87.0 to 192 mg
/ 100 ml, respectively.

Economical efficiency

The results of economical efficiency (E.E) and relative economical efficiency
(R.E.E.) estimated for the experimental diets used during the experiment are shown in
Table 6.According to the input — output analysis, the best (R.E.E.} were recorded by
the chicks fed 2.5 kg CH.F + 2.5 kg N.S / ton of diet (treat. 10), followed by chicks
which were fed 2.5 kg CH.F / ton of diet alone (treat. 4), chicks fed 2.5 kg CH.F + 2.5
kg H.S / ton of diet (treat. 9) and chicks fed 5.0 kg TH.F + 2.5 kg H.S. / ton of diet
(treat. 11), respectively. These results indicated that the diets containing M.P. individu-
ally and the combination between two types of M.P. were more economical than the
other experimental diets including either ZnB or VIR (treat. 2 and 3) and the experimen-
tal diets including a mixture of three medicinal plants (treat. 14, 15, and 16}.
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Table 1. Composition and calculated chemical analysis of the basal diet.

Ingredients %

Yellow corn 51.3
Soybean meal (44%) 413
Soybean oil 2.0
Bone meal 2.6
Limestone 0.8
Salt (NaCl) 0.4
DL methionine 0.1
Vit. & Min. Mix. ** 04
Anticoccidiosis 0.1
Sand 1.0
Total 100
Calculated chemical analysis*

Crude protein % 21.48
ME kcal/ kg 2833
C/P ratio 132
Crude fat % 4.37
Crude fiber % 3.50
Calcium % 1.03
Phosphorus ( available) % 0.51
Arginine % of protein % 6.97
Lysine of % protein % 5.75
Methionine % of protein % 2.03
Cystine % of protein % 1.63
Linoleic acid % 2.14

*According to Scott, et al. (1976).

** Each 1000 gm of vitamin and minerals mixture contain : 8000000 U
Vit.A, 160000 1U vit.D3, 3000 mg vit.E, 1500 mg Vit.K3, 750 mg
vit.B1, 2250 mg vit.B2, 750 mg vit.B6, 5000 mg vit.B12, 500 mg
D.Calcium pantothenate, 60000 mg Choline choloride, 100 mg Folic
acid, 5 mg Biotin, 10000 mg Mn, 240 mg |, 60 mg Co, 10000 mg Zn,
1000 mg Cu, 6500 mg lron, 40 mg Se, 5000 mg Ethoxyquiue, 1000 g
Carrier.
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Table 2. Formulation of diets used in the experiment from 3-7 weeks.

EFFECT OF USING NIGELLA SEEDS, CHAMOMILE FLOWERS, THYME FLOWERS AND
HARMALA SEEDS AS FEED ADDITIVES

Tr. Basalxdiet Sand Sources of MP additives Total
No. (kg (kg) (kg) (ke)
1 990 10 Control diet 1000
2 990 9 | kg ZnB* 1000
3 990 9 1 kg VIR** 1000
4 990 7:5 25 CHF 1000
5 990 5 5 THF 1000
6 990 7.5 2.5 HS 1000
7 990 1.5 25N.S 1000
8 990 25 25 CHF+5THF 1000
9 990 5 25CHF+25HS 1000
10 990 5 25CHF+25NS 1000
11 990 2.5 5 TH.F +2.5 HS 1000
12 990 2:5 STHF+25NS 1000
13 990 S5 25HS+2.5N.S 1000
14 990 - 2.5CHF+5 THF + 2.5 HS 1000
15 990 - 25CHF+5THF +25N.S 1000
16 990 - STHF+25HS+25N.S 1000

* Each 1 kg ZnB produced by Fizer company contains 20 g active principle.

** Each 1 kg VIR produced by Amon company contains 20 g active principle
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Table 5. Effect of different experimental tratments on some chemical blood serum pa-

rameters of broiler chicks at 7 weeks of age.

o Total protein Albumin Globulin Total Cholesterol
¢/100ml ¢/100ml ¢/100ml mg/ 100ml

1 444+005™ 158+0.00° 286+ 0.05% 196.67+1.93*
2 461+005* 1294017 33204022 146.70 £ 0.00 ¢
3 3754005 1004005 275 +0.00 " 186.67+3.84
4 3,66+ 040™ 120+0.12%* 241027 | 136674193
5 3134050 083+0.00° 230£050% | 190.004577%
6 4961005 L83 +0.12% 3.584007° 156.67+13.48
7 3394015 092+0.14¢ 2474001 | 160.00 £000°
8 3484000 1.04+0.02% 2441002% | 9330+1155"
9 3.66:+0.10™ 1424024% 2244034 | 83374193
10 3834020 1424005* 24140.15% | 180.00+7.86*
11 287025 " 1.00+0.05 % 1.87+020¢ 130.00+ 191
12 427+025™ 134 £0.05% 293£020% 176.67+193
13 3314030° 1.29+0.02 % 2024028 11337 £1.71 %4
14 348060 L1740.14%% 2814046 18337+193*
15 285+006" 1134007 134014 140.00+3.87
16 226+0.00°¢ 1324004 % 0.95+0.04° 18330577

Overallmean | 3.61+0.11 121004 24340.10 15730 +493

Significant | Sign. atP<.01 Sign.atP<.01 Sign.atP<.01 Sign.atP<.01

Means within column with the same litter are not significantly different. (P < 0.01)
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Table 7. Proximate analysis of medicinal plants (MP) used in the experimental diets.
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MP Moisture % |CP.% | EE% | CF.% | Ash.% | NEE.%
Nigella seeds (N.S) 6.54 2446 | 2838 | 1144 | 5.69 2349
Thyme flowers (TH.F) 11.53 1325 | 363 | 1665 | 1641 38.53
Harmala seeds (H.S.) 9.96 1121 | 1.53 | 1647 | 9.78 51.05
Chamomile flower heads (CH.F.) 7.63 19.80 | 736 8.34 9.46 4741

The data determined as air dried basis
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In conclusion results indicated that, the combination between two of the medici-
nal plants had the best values of body weight, weight gain, feed convérsion, the eco-
nomical efficiency and the relative ecnomical efficiency than using M.P, individually, in
combination of three of M.P. or using antibiotics ( ZnB or VIR). The combination be-
tween 2.5 kg CH.F + 2.5 kg N.S. / ton of diet (treat. 10), using 2.5 kg CH.F / ton of
diet {treat. 4) and the combination between 2.5 kg CH.F + 2.5 kg H.S. / ton of diet
(treat. 9) had the best economical results compared to either control group or the oth-
er treatment groups.
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