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ABSTRACT

This experiment was conducted to evaluate the effect of adding some
medicinal plants as natural growth promoters such as: sweet basil, oregano,
peppermint, thyme and their mixture, at 1.0% to turkey diets on performance and
some metabolic functions. A total of ninety heaithy Broad Breasted Bronze (BBB)
turkey males aged 12 weeks were randomly assigned into six iso-caloric, iso —
nitrogenous diets. Each diet was fed to three replicates, each containing five birds,
during 12-24 week of age. Each treatment of the tested diets contained one source of
the tested medicinal plants, while the control diet had no additives.

Results showed that the inclusion of these medicial plants in turkey diets
improved the live body weight , body weight gain, feed consumption and feed
conversion compared with control group. The birds fed dietary sweet basil recorded
the highest ( p < 0.05) values of growth performance traits. While, the control group
recorded the worst feed converion value. Also, the addition of medicinal additives
improved the most digestibility coefficients and the highest values of organic matter,
crude protein, crude fiber and nitrogen free extract digestibility were recorded by the
group of birds fed diet contained sweet basil.

The results of salughter traits showed no significant deferences among
treatments for derssing, giblets, gizzard and liver, while significant deferences were
observed for heart , total edible parts, feather and total inedible parts ( as percentage
of live body weight). The turkey group fed diet contained 1.0% sweet basil recorded
the lowest value of heart % as compared to the control group. However, the lowest
value of total edible parts % was recorded by oregano fed group. Blood plasma
parameters showed an improvement in total protein, albumin and globulin and a
decrease in total lipids, cholesterol and liver function enzymes in all treatment groups.

it could be concluded that, using dietary sweet basil, oregano, peppermint,
thyme and their mixture, at dietary 1.0% as natural.growth promoters improved
growth performance, nutrients digestibility, blood parameters and economic efficiency
of growing turkey during the period from 12 to 24 weeks of age.

INTRODUCTION

Many trials have been undertaken to improve the growth, feed
conversion efficiency and reduce the cost of feeds by addition of dietary
supplementation such as,enzymes (Makled,1993 and Hattaba et a/.,1994),
antibiotics (Younis,1987), probiotics (EI-Gindi et al/,1999) and herbal
extracts, probiotic and enzymes (Radwan et al., 1995)

The medicinal plants such as: Sweet basil (Ocimum Basilicm),
Egyptian oregano (Origanum Vulgare), Thyme (Thymus Vulgaris) and
Peppermint (Mentha Piperita) are a numerically large group of economically
important plants. They include various species , which are used in the
treatment of various diseases. These plants not only has a medicinal effect
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bul also contain aromalic Substanees and essential oils used in food

industries. The most important constituents in these plants are Menthol and
several other components that are used not only in foods ,but also in most
kinds of cosmetics (Rinzler, 1990) ; Anethole in sweet basil oil which showed
anti-microbial activity against bacteria , yeasts and moulds (Lachowicz et al.,
1998) ;Carvacrol in Egyptian oregano oil , itis markedly has an inhibitory
effect against 25 bacterial and 5 fungal species (Deans and Svaboda, 1990)
and Thymol in thyme oil (Rinzler,1990).

Medicinal plants as natural growth promoters had significant
improvement of body weight , weight gain , mortality rate and feed
conversion, Abdel-Malak et al.,(1995) ; lbrahim et al, (1998) and Tollba
(2003) with broiler; Ghazalah and Ibrahim (1996) with ducks and Abd El-Latif
et al, (2002) with Japanese quail. Some vegetable herbs edible plant and
seeds are used as nutural tonic and restoratives (Bqulos, 1983).

The present study was designed to evaluate the utilization of some
medicinal feed additives as growth promoters ( Peppermint, Sweet basil ,
Oregano and Thyme) in growing turkey poults and their effects on growth
performance , digestibility and carcass characteristics.

MATERIALS AND METHODS

The experimental work was carried out at the Animal Production
Department, National Research Centre, Cairo.

A total of ninety healthy Broad Breasted Bronze (BBB) turkey males
aged 12 weeks were randomly assigned into six iso-caloric, iso —nitrogenous
diets. Each diet was fed to three replicates, each containing five birds during
12-24 week of age.

The basal control diet contained adequate levels of nutrients for
growing turkey diet as recommended by the National Research Council
(NRC, 1994). The first group was fed the basal diet (Table 1) only without
supplements and served as a control (T1).The other groups were fed the
basal diet +1.0% dried pepper mint leaves (T2), the basal diet +1.0% dried
marjuran leaves(T3), the basal diet +1.0% dried sweet basil leaves(T4),the
basal diet +1.0% dried leaves (T5) and the basal diet +1.0% mixture of all
dried leaves of these medicinal plants with a ratio of (1:1:1:1) (T6) . All
experimental groups were kept under the same environmental conditions .
Feed and water were offered ad-/ibitum. The birds were individually weighed
at 12 , 16, 20 and 24 week of age , and at the same ages , feed intake was
recorded and feed conversion ratio was calculated. At the end of experiment,
3 birds from each treatment were housed in separate metabolism cages for 5
days to determine the digestibility coefficients. Birds were allowed the
exprimental diets for two days as preliminary period followed by 3 days as a
main experimental period during which the excreta was quantitatively
collected.
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Table (1): Composition and calculated analysis of the basal diet.

- Ingredients % %
'Yellow corn - '60.3
Soybean meal (44%) 21.0
Protein concentrate (52%)* . 10.0
Wheat bran 7.1
Limestone 1.0
Bone meal 0.1
NaCl 0.3
DI- Methionine 0.1
Coccidostat 0.1
Total 100 |
Calculated analysis :

Crude protein (%) 20.86
Metabolizable energy (K cal/Kg) 2800
Lysine (%) 1.26
Methionine (%) 0.50
Calcium (%) 1.00
Available P. (%) 0.44

*Protein concentrate contain: 52% crude protein, 1.57% crude fiber, 6.17% ether
extract, 7% calcium, 3.5% available phosphorus, 1.52% methionine, 2.11% methionine and
cystine, 2.98% lysine, 2416 K cal/kg metabolizable energy.

Also, each 1 kg Broiler concentrate contain : 12000 IU vitamin A acetate; 21000 (U
vitamin D3; 100 mg vitamin E acetate; 21 mg vitamin K3; 10 mg vitamin B1;40 mg vitamin
B2; 15 mg vitamin B6; 100 ug vitamin B12;100 mg pantothenic acid;200 mg nicotinic acid;
10 mg Folic acid; 500 ug Biotin; 500 mg choline; 50 mg Copper; 5 mg lodine; 300 mg Iron;
600 mg Manganese;450 mg Zinc, 1 mg Selenium, 1250 mg anti-oxidant, 2500 mg
coccidiostats, and 100 mg growth promoters

At 24 weeks of age , three birds from each feeding group were
randomly taken, fasted for 12 hours, weighed and slaughtered and some of
carcass traits were estimated. Blood samples (10 ml) were obtained from
wing vein of three birds of each treatment and centrifuged at 3500 rpm for
15 minutes. The plasma produced was frozen at -20°C until analysis. Plasma
total protein (TP), albumin (ALB), total lipids (TL), cholesterol (CHOL),
glutamic pyruvic transaminase (GPT) and glutamic oxalacetic transaminase
(GOT) were estimated by using commercial kits purchased from Bio-Merieux
{Mcrcyl Etiols Charbon Mierels Rains/France). While, globulin and albumin;
globulin ratio (AVG) were calculated.

The proximate analyses of diets, dried excreta and meat were carried
out according to the official methods of A.O.A.C.(1990) .Faecal nitrogen was
deternined following the procedure outlined by Jakobsen et al. (1960).

Cost of one kilogram feed and cost of feed/kg gain were calculated
based on the prices of the tested feed additives and feed ingredients
prevailing 2002.

Data were statistically analyzed using one-way analysis of variance
and Duncan’s multipie range test was used for comparison between means
(SAS,1998).
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RESULTS AND DISCUSSION

Productive Performance:

Obtained results of the productive performance are presanted in
Table(2). Results showed that the inclusion of the tested feed additives in
turkey diets improved significantly (p< 0.05) the live body weight , body
weight gain, feed consumption and feed conversion compared with
experimental group fed on unsupplemented control diet. Similar trend was
observed by Ibrahim et al. (2000) who found that 0.5% dried leaves of either
sweet basil, thyme, oregano , catnip , pepper mint and 1 : 1 mixture, as well
as, 1.0% of market herbal extraction biotonic improved productive
performance without any harmful effects, in growing rabbits.

The results also showed that the birds fed dietary sweet basil (T4)
recorded the highest { p < 0.05 ) values of growth performance traits. This
improvement may be due to the high content of beta carotene and vitamin A
in sweet basil, as reported by Rinzler. (1990 ) that, one kilogram ground basil
has 93571 IU. of vitamin A, which may protect the body cells against the risk
of any free redical, infection and bacteria. Also Kolacz et al. (1977 ) found
that feeding sweet basil was effective in promoting weight gain compensation
in weaned pigs suffering from runting syndrome. Kusamran et al. (1998 )
added that sweet basil has a good metabolic activity of chemical carcinogens
in rats and abilities as a blood glucose regulator.

In general, the improve of growth performance for birds fed dietary
medicinal plants may perhaps due to the high level of iron in thyme or high
energetic value ( calories ) of oregano as reported by Rinzler ( 1990 ). On the
other hand, Aruome et al. ( 1996 ) and Botsoglou et al, ( 1997 ) reported that
thymol extract showed good antioxidant activity. Also, Tollba ( 2003 ) reported
that the addition of natural additives such as grounds of either thyme or
fenne! at level of 1% in broiler diet has the best effects to improve their
performance .

The results of growth performance in the mixture of all tested
medicinal plants { T6 ) may be due to the several amounts of effective
components as anethol , thymol and carvacrol ( in oregano ) . Similar results
were obtained by Abdel - Malak et al. (1995 ) who reported that increasing
biotonic level, up to 1000 gm/ ton, as supplemention in broiler chicken diets
improved body weight. However, feed conversion was not significatly
affected.

Mortality rates during the period from 12 to 24 weeks of age were
found 1/15 for both groups fed diets contained 1.0% oregano and 1.0%
mixture (1:1), respectivily. However, the mortalities reported in this
experiment were due to accidents and not to either diseases or treatments.
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Table (2): Effect of experimental diets on performance of growing (BBB)

turkey.
— -
: - 1.0% 1.0% 1.0% Sweet 1.0% 1.0%
Item Control peppermint | Oregano basil Thyme Mix
Body weight:
12 Week 2909.92 2919.58 2910.83 2902.50 2900.75 2902.92
eeks (g} | 41q15 +27.06 +13.39 426.70 422,01 +12.71
16 Week 4172.92 4233.33 4168.33 432708 4295.83 424583
eeks (0) | 44149 +27.08 +67.08 +65.09 +67.06 +51.20
20 Wesk 5289.68° 5373.75° 5439.58° 5513.75° 5439.58° 5393.75°
eeks (9) | 45800 +45.95 +72.20 +70.96 +71.86 +34.42
24 Week 6408.33° 6558.33° | 6514.58° | 6670.83" 6602.08 6450.00™
eeks (o} +41.87 +61.70 +59.99 +78.76 +21.75 +25.00
Body weight gain:
12-16 Weeks 1263.00 131375 1257.50 1424.58 1395.08 134292
{9} +79.74 +38.14 +80.45 +38.47 +74.97 +45.59
16-20 Weeks 1116.67 1140.42 1271.25 1186.67 1143.75 1147.92
Q) +11.60 +59.06 +138.77 +49.68 +9.55 +4765
20-24 Weeks 1118.75 1184.58 1075.00 1157.08 1162.50 1056.25
(9) +70.44 +83.05 +61.66 +9.28 +58.07 +44.34
12-24 Weeks | 2349842 363875 | 3603.75°" 3768.33° 3701.33° 3547.08™
{g} +49.29 +69.33 +52.10 +64.94 +42.61 +36.02
Feed consumption: ¢
12-16 Weeks | 4321.00° | 4382.00 441100 | 4520.00° 4405.00" 4180.00°
{o} +135.75 +52.65 +36.94 +94.88 +105.51 +70.52
16-20 Weeks | 4669.00° 5024.00° 473400 4921.00% | 4740.00% 4550.00°
(9) +74.22 +129.59 +200.11 +123.32 +101.12 +67.45
20-24 Weeks | 5624.00 5643.00 5840.00 5610.00 §743.00 §200.00
(9) +412.48 +131.47 +138.57 +47.71 +319.20. +173.28
12.24 Weeks | 14614.000 | 15049.00" [14985.00° 15051.00° | 14888.00° | 13930.67°
{g} +412.95 +125.01 +145.26 +89.04 +330.01 +147.94
Feed conversion (feed/gain):
1216 Weeks 344" 334" 3.53° 317 3T 312
-0 ivee $0.12 +0.08 $0.20 £0.02 +0.09 +0.05
4.18 442 3.78° 416" 415° 3977
16-20 Weeks
+0.04 +0.13 +0.25 +0.14 +0.11 +0.10
5.02° 4.80° 545° 485 2.94% 4.94%
20-24 Weeks
+0.06 +0.23 +0.18 +0.03 +0.16 +0.29
4.18° 214" 4.16° 400" 402" 393"
12-24 Weeks
+0.10 +0.05 +0.02 +0.05 +0.08 +0.08
Mortality (%)
12-24 Weeks 0/15 [ ons [ 115 [ ons [ ors [ 115

a,b,c: Means in the same row with different letters are significantly different (P?0.05).

Digestibility Coefficients:

The apparent nutrients digestibility of different experimental diets are
recorded in Table (3). The data showed that the addition of 1.0% sweet basil
in turkey diets significantly (p < 0.05) improved digestion coefficients of
organic matter, crude protein, crude fiter and nitrogen free extract. Whereas,
the control group recorded the highest value of ether extract, followed by the
group fed diet supplemented with sweet basil. The group of turkey that
1.0% peppermint showed the lowest digestibility coefficient for

received
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crude protein. On the other hand, all nutrients digestibility of other groups fed
1.0% level improved with no. significantly effect compared with the control
group.These results are parallel to the performance findings including body
weight, body weight gain and feed consumption.

The highest values of apparent nutrients digestibility for birds fed diet
contained 1.0% sweet basil may be due to anti-microbial activity against a
wide range of foodborne gram-positive and negative bacteria, yeasts and
moulds as reported by Lachowicz et al,.(1998). The resulits of present study
are in agreement with those obtained by Ibrahim et al,. (2000) who reported
that the highest values of digestibility coefficient were obtained in rabbits
received 0.5% sweet basil in the diet, while the lowest values were recorded
for rabbit group fed 0.5% peppermint.

Table (3): Digestion coefficients of nutrients of the experimental

treatments.
Digestibility Control 1.0% 1.0% [1.0% Sweet] 1.0% 1.0%
Coefficients % peppermint Orega_nso basil Thyme Mix
. 78.46° 78.98° [ 79.42 82.53"° 80.60F | 79.51°
Organicmater | 4445 | 4041 | 2165 | +0.20 +050 | +0.69
Crude protein 84.96° 84517 85.14°| 87.66° 86.33"" | 84.787
+1.13 $0.80 +0.66 +0.34 +0.50 +0.38
Ether extract 76.82° | 69.22° | 65.87° 72.50° 68.23% 73.92°
+0.473 +3.60 +3.35 +0.45 +0.63 +0.94
Crude fibre 26.26 38.35 36.56 42.79 40.76 30.72
+0.80 +6.00 +11.61 +4.01 +2.58 +1.87
Nitrogen free extract 79.84° 80.50° [81.43° | 84.13° 8222 | 8169° |
+0.79 +0.45 +1.54 +0.10 +0.45 +0.95

a,b,c : Means in the same row with different letters are significantly different (P?0.05)

Carcass Characteristics:

The results of carcass characteristics are given in Table (4). The
values renged between 67.58-69.26 , 3.98-4.21 , 1.87-1.97, 1.74-1.91, 0.3.-
0.35 ,75.80-77.73, 3.52-4.02 , 5.73-7.17 and 22.27-24.20 (as percentage of
live body weight ) for dressing, giblets, gizzard, liver, heart, total edible parts,
blood, feather and total inedible parts. The results were significantly affected
(P<0.05) particularly those of heart , total edible parts, feather and total
inedible parts( as percentage of live body weight ). However, the turkey
group fed diet contained 1.0% sweet basil recorded the lowest value of heart
% as compared to the control group. While, the lowest value of total edible
parts % was recorded by oregano group. The control group recorded the
lowest values for feather % and total inedible parts, also it showed the
highest values for heart % and total edible parts which were 0.35 and 77.73
%, respectivily.

These results are similar to what was reported by Zeinab et al., (2003)
who found that no significat effect was detected on body weight, carcass,
liver and gizzard by using medical herbal i.e. red pepper or marjoram in
broilers diet , whereas the value of heart % decreasd for birds receving
marjoram .
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Table (4): Effect of experimental treatments on carcass traits.
. 1.0% 1.0% 1.0% 1.0%

Item ~ - Control |peppermi Sweet
nt Oregano basil Thyme

) ) 645333 | 636000 | 646000 | 6460.00 | 6486.67 | 6306.67
Live body weight @m) | 447 11 | 44350 | 46558 | +43.72 | +46.06 | +46.83
5921 | 6926 | 6758 | 6764 | 6832 | 6902

1.0% Mix

Dressing % +0.26 007 | 009 | 062 +0.80 | +0.42
. 212 219 419 3.98 412 421
Giblets % $002 | 007 | 010 | %008 | +003 | *0.16
: R 1.92 1.67 1.97 1.94 1.87 1.95
Gizzard % +0.03 +003 | £0.03 +0.05 +0.05 +0.08
. 1.85 1.88 1.90 1.74 191 1.01
Liver % $002 | 004 | 2007 | 003 | #002 | +0.08
Heart % 0.357 0.34™ 0.32% | 0.30° 0.34 0.35°

$0.01 $0.01 $0.01 | 0.0 10.01 10.00

77.73*° 77.67" 75.80° 76.31° 76.75° 77.43°

$0.34 $0.30 $0.22 $0.71 $0.72 $0.74
3.87 3.52 3.52 3.61 3.96 4.02

Total edible parts %

Blood % $005 | $034 | 007 | 2000 | 000 | 007
- 573° | 596° | 704" | 7.47° | 673° | 682°
Feather % $0.23 | 034 | $009 | 016 | %018 | +0.08
_ 2227% | 2233° | 2420° | 2369° | 2325° | 2257°
Inedible parts %

+0.34 +0.29 +0.22 +0.71 +0.72 +0.74
a,b,c: Means in the same row with different letters are significantly different (P?0.05).

Blood Plasma Constituents:

The .data obtained for the values of blood plasma constituents are
showed in Table (5). The data showed that, adding medical plants as feed
additives in turkey diets improved plasma total protein, albumin, globulin and
A/G , with exception, in group fed the combination of all plants (T6) which
recorded the lowest value of plasma globulin. This improvement was
significant only for albumin values. These results contribute with the
improving of performance and digestibility coefficients and are in harmony
with those obtainted by Abdel Malak, et al, (1995), Ibrahim, et al , (1998), and
Tollba (2003) in broilers and Abdel-Latif, et al, (2002) in japanese quail.

Plasma cholesterol and total lipids were decreased with no significant
effect by adding the medical plants in turkey diets comparing with control
group . Simitar observations were obtained by Abaza (2001) and Tollba
(2003) in broilers and Ghazalah and Ibrahim (1996) who reported that ducks
having thyme oil had lower values of blood total lipids and total cholesterol
content than control group.

With exception of turkey group fed 1.0 % dried thyme, the values of
GOT significantly decreased ( p ? 0.05) with adding medical piants in diet
compared with the control group, also, the vailues of plasma GPT decreased
but not significantiy with this addition .
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Table {5). Some blood constituents of \\m\e’ pO\\\\S fedon %p%“m\\\'ﬁ\

... diets.
items Control pep:;’;’;m " oftg;’;w e g [1.0% Thyme | 1.0% Mix J
: 256 4.80 520 5.12 517 382
Total protein (g/di) 4015 +0.02 +0.15 +0.19 +0.28 +0.27
| 2.56° 2.71%° 297° 2.93° 297° 2.87%°
Albumin  (gid) +008 | +003 | o013 | #o14 | *o1s | +0.09
200 209 227 219 219 795
Globulin — (g/d) +0.09 +0.05 +0.07 +0.15 +0.18 +0.17
122 1.30 134 T35 137 T48
AIG ratio $0.05 $0.04 +0.06 +0.11 +0.09 $0.08
327 310 289 285 292 207
Totalllplds (mg/dl) | 4,195 | 42026 | #1765 | #1818 | #1737 | #1831
"7 107 ) 100 100 109
Cholesterol (mg/di) +4.91 +6.57 +284 +381 +1067 | +4.10
85T 84T A 71 897 55T
GoT ) +5.40 +5.24 +5.29 +503 +4.67 +4.93
28 2 71 22 21 23
GPT ) +1.38 +4.06 +2.40 +1.53 +1.73 +260

a,b,c : Means in the same row with different letters are significantly different (P?0.05)

These results are comparable to those reported by Abdel-Malak et a/.,
(1995) when added biotonic as herbal feed additive and Afifi (2001) when
added 2 or 3 % Negella sativa seeds, they reported that GPT and GOT
activities were decreased ( P ? 0.05 ).

Economical Efficiency:

The economical efficiency of dietary treatments are recorded in
Table (6). The prices of dietary medicinal feed additivies were higher than
control diet because these additives were added over 100% of the control
diet.

Table (6): The economical efficiency of the experimental diets

1.0% 1.0% 1.0% 1.0% [1.0%

ltemi Control peppermint | Oregano |Sweet basil Thyme| Mix

Cost of 1kg of medicinal additives | 0.00 8.00 8.00 16.00 20.00 [13.00
Cost of basal diet (L.E/k 0.800 0.800 0.800 0.800 0.800 [0.800
Total prices (L.E/kg) |0.800 0.808 0.808 0.816 0.820 |0.813

Feed/1kg gain " (kg) | 4.18 | 4.14 4.16 4.00 402 [3.93
Feed cost of 1kg gain  (L.E) [3.344 3.345 3.361 3.264 3.296 [3.195|
Relative to control (%) | 100 100 101 97.6 986 [95.5 |

The data showed that addition of 1.0% of the combination of all
medical plants to turkey diets scored the least total feed costkg gain,
followed by those received 1.0% either sweet basil or thyme, respectively.
The highest total feed cost/kg gain, was recorded with oregano diet.

Generally, it could be concluded that, using dietary sweet basil,
oregano, peppermint, thyme and their mixture as natural growth promoters
improved growth performance, digestibility and blood parameters of turkey
poults during 12-24 weeks of age.
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