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SUMMARY

Six hundred and seventy five one day old, unsexed, Japanese quails were performed to
evaluate the effect of adding two levels, 0.3 or 0.5% of each source from some medicinal
feed additives (MFA) i.e. Spearmint (Mentha viridis), Marjoram (Marjorana hortensia),
Sweat basil (Ocimum basillcum), and Santonica (Artemisia cinae), to Japanese quail diet, on
performance, digestibility, some metabolic functions and the economic efficiency. Quails
were divided equally into 9 groups containing 75 birds each. Each group contained 3
replicates, of 25 quails. Each treatment of the tested diets contained one source of MFA at
level of 0.3 or 0.5%. The control dict had no additions. The experiment was terminated
when birds were 6 weeks old. Body weight, weight gain and feed intake were recorded. Feed
conversion (feed / gain) was calculated. At the end of the experiment carcass characteristics
were measured, blood samples were taken to determine some blood plasma constituents and
some birds were kept for the digestibility experiments, The economic efficiency values were
calculated.

The data revealed that, birds fed diets contain high (0.5%) level of Spearmint (S), Sweat
basil (SB), or Santonica (SAN) recorded the highest (P < 0.05) body weight and bedy gain
compared with other dietary treatments. Birds fed diets contain either 0.3 or 0.5% levels of
SAN, recorded the lowest (P<0.05) values of feed intake and the best (P<0.05) feed:
conversion (feed, g/gain, g) efficiency. The absolute and the proportions of carcass and
edible giblets were improved (P<0.05) when birds fed high level (0.5%) of dietary S.

Adding MFA i.e. S, M, SB and SAN to the control diet of Japanese quail improved
(P<0.03) organic matter (OM), crude protein {CP), ether extract (EE), crude fiber (CF) and
nitrogen free extract (NFE) digestibility. Birds fed control or 0.3% M diets recorded the
Jowest (P<0.05} values of CP digestibility. However, birds fed dietary 0.5% of S diet
recorded the highest (P<0.05) values of CP digestibility compared with other MFA diets.
The highest (P>0.05) value of CF digestibility was noticed when birds fed dietary 0.3% S
compared with other MFA diets. Blood plasma samples presented an improvement (P <
0.05) in total protein, albumin and totai lipids for birds fed diets containing MFA
supplementation. The best (P<0.03) vzlue of globulin was noticed when birds fed 0.3% SB
diet. All birds fed MFA additions at 0.3 or 0.5% levels showed a reduction (P<0.05) in blood
cholesterol values. .

The inclusion of MFA in Japanese quail diets recorded the higher economic efficiency.
(expressed as % net revenue/feed cost) compared with control diet. Motreover, the Santonica
diets recorded the best economic efficiency compared with other diets. .
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INTRODUCTION nutrients by adding dietary
Many attempts have been undertaken supplementation of several growth feed
in order to improve the utilization of diet ~ additives from different sources (Boulos
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et al,1992, Dorgham et .al, _
El-Gendi et al., 1994, Ibrahim et al., 1998
and Abdel-Azeem, 2002 ). Using dietary
supplementation has greatly increased,

although feed additives contain chemical

components, hence the cumulative effect
of these components induced deterrent
effects on human health. So that, the using
of natural feed additives has been
important to minimize these adverse
effects. Some vegetables, herbs, edible
plants and seeds are used as tonics and
restoratives sich as Trigonella Foenum
Graecum, Sessamum Indicum and
Lepidiuimn Sativum (Boulos, 1983).

Several medicinal herbs are used in
the medication of various diseases, for
example help te reduce high blood
cholesterol  concentrations, providing
some protection against cancer, protect
against chronic diseases and/or stimulate
the immune system. Furthermore, these
herbs not only serve as a medicinal
purposé but also contain aromatic
substances and essential oils used in food
industries. (Evans and Pharm, 1975 and
Craig, 1999).

Abd EL-Latif, et. al (2002), reported
that growing Japanese quail fed diets
inoculation "medicinal herbs such as:
Thyme (T), Black ¢umin (BC.), Dianthus
(D), and Fennel (F) at a level of 1000
g/ton improved (P < 0.05) body weight,
body gain and feed conversion (feed,
g/gain, g) efficiency. Plasma total protein,
globulin, and albumin were improved (P
< 0.05) when birds fed dietary Tor F (at6
weeks of age). The greatest percent (P <
0.05) of dressing, abdominal fat, and
edible giblets noticed when birds fed
dietary F. Also, they concluded that
inclusion Japanese quail diet on these
medicinal herbs improved the economic
efficiency of the diet.

Abdo, et al. (2003), fed brmler chicks
on diets supplied with 1.5 or 3% of hot
pepper, Marjoram and mixture of both

sources (hot pepper, 1.5% and Marjoram,

1994,

1.5%). The best body gain was noticed
when birds fed dietary Marjoram at 1.5%
level. The best feed conversion efficiency
was for birds fed the previous diet (1.5%
Marjoram) followed by dietary mixture of
both sources. In general, most of the
digestibility coefficients-parameters were
not affected significantly by the
treatments, except dietary red pepper at
3% and the combination of red pepper and
Marjoram reduced the digestibility
coefficients of most parameters. No
adverse effects on blood alkaline
phosphates, GOT or GPT were detected
due to addition of different additives.
However, total protein and albumin
values were improved when birds fed diet
containing the mixture of both sources.
Abdel-Azeem et al, (2001) found that
adding Lacto Sacc or Yea Sacc (lg/ikg

. feed) as microbial probiotics additives to
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growing Japanese quail diets contain 20,
22, and 24% crude protein, improved
body weight, body gain, feed conversion
(feed/gain) efficiency, protein efficiency
ratio, efficiency of energy- utilization and
economical efficiency percentage. But
average feed consumption was decreased.
Also, ~ microbial = probiotics
supplementation improved the
albumin/globulin ratio, total cholesterol,
GOT and GPT.

The present study was conducted to
evaluate the effect of adding two levels
(0.3 or 0.5%) of some medical feed
supplementation ie. Spearmint (8),
Marjoram (M), Sweat basil (SB), and
Santonica (SAN) to growing Japanese
quail diets on growth performance,
carcass  traits,  digestibility, some
metabolic functions and the economic
efficiency.

MATERIAL AND METHODS .
Six hundred and seventy five one day

old, unsexed, Japanese quails were
maintained in electrically heated battery
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cages housed in light and temperature
controlled room. Free access water and
food were available during all times. The
birds were divided into 9 groups (75 bird
each) according to levels (0.3 and 0.5%)
and sources (S, M, SB and SAN) of MFA
additions.
replicates of 25 birds.

Diets

The control diet contained adequate
levels of nutrients for growing Japanese
quail as recommended by the National
Research Council, NRC, (1994) with no
MFA additions. Eight additional diets
were obtained by incorporating twe levels
(0.3 and 0.5%) of each one of S, M, SB
and SAN into the control diet. Each
additional diet contained one source and
one levei of the MFA. The sequence of
the 9 dietary treatments was as follow:-
Control {without additives), 0.3% 8, 0.5%
S, 0.3% M, 0.5% M, 0.3% SB, 5% SB,
03% SAN and 0.5% SAN. The
composition of the control diet is shown
in Table 1. The effective components and
the useful of the MFA used in the
experimental diets are shown in Table (2).

Measurements and determinations

Body weight and feed intake were
recorded for birds biweekly and feed
conversion values (feed, g/gain, g) were
calculated. At 6 weeks of age, blood
samples from randomly five birds of each
treatment, were collected from the wing
vein in heparinized tubes and centrifuged
at 3000rpm /15minutes. The plasma was
obtained and immediately stored at -20°C
till analysis. Total protein, albumin, total
lipids and cholesterol were determined
according to Weischelbaum (1946),
Doumas (1971), Frings et al, (1972) and
Stein  (1986), respectively. The total
globulin  values were calculated by
subtracting the values of total albumin
from the values of total protein for each
sample.

Each group contained 3 .
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At the end of the experiment (6 weeks
of age), three birds from each replicate
were scarified after 12 hours fasting. Afier
bleeding out, the birds were scalded,
plucked with electrical cyclomatic picker
and eviscerated. Eviscerated carcasses
were  individually  weighed. The
percentages of dressing, edible giblets
(liver, gizzard, heart, and abdominal fat)
and offals (blood, head, legs, and feathers)
were calculated in relation to the live
body weight.

- Another five male birds from each’
treatment were used for the digestibility
trail. The birds were housed individually
and fed the tested diets. After 3 days
acclimatization period, the collection
period continued for 6 days during which
feed intake was measured and excreta
output was collected daily, oven dried
(70°C for 24 hrs), weighed and ground).
The representative samples were used for
analysis. The chemical analysis of diets
and excreta for DM, EE, CP, CF, and ash
were conducted according to AOAC
(1999). For calculating CP digestibility,
the fecal protein was determined
according to Ekman et al (1949). To
obtain urinary organic matter, the figure
of urinary nitrogen was multiplied by the
factor 2.62. This factor was computed by
Galal (1968) as shown in Sturkie (1965).
Cost of one kilogram feed and cost of
feed/ kg gain were calculated based on the
prices of feed ingredients and MFA
prevailing 2002.

ANOVA and LSD procedures were
performed as outlined be Snedecor and
Cochran, (1930).

RESULTS AND DISCUSSION

Productive performance

The effects of MFA on body weight, body
weight gain, feed intake and feed
conversion (feed/gain) are shown in Table
(3). It was observed that adding MFA at
high 0.5% level to the control diet
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Table (1): The compusition and calculated analyses of the control diet

_Ingredients Yo
Ground com, yellow 5220
Broiler concentrate (52% CP) 10.00
Soybean meal (44% CP) 35.00
Poultry fat 2.00
Vitamins minerals mixture * 0.50
DL-Methionine (.30
Total 100.00
Calculated analysis:

Metabolizable energy K cal/kg 301
Crude protein, % 24.05
Crude fiber, % 337
Ether extract ,% 3.20
Calcium, % 1.15
Available phosphorus, % 0.51
Methionine and cystine, % 0.80
1.03

Lysine, %

*Each 2.5 kg of vitamins and mincerals mixture contain: 12000.000 1U vitamin A acctate; 2000.000 1U
vitamin D3; 10.000 mg vitamin E acetate; 2000 mg vitamin K;; 100 mg vitamin B,; 4300 mg vitamin B;;
1500 mg vitamin Bg; 10 mg vitamin B,3; 10.000 mg pantotheric acid; 20.000 mg Nicotinic acid; 1000 mg
Folic acid; 50 mg Biotin; 500.000 mg chorine; 10.000 mg Copper; 1000 mg Iodine; 300.00 mg Iron;
55.000 mg Manganese; 55.000 mg Zinc, and 100 mg Selenium.

Table (2): The effective components and the useful of the medical feed additives
used in the experimental diets

Medical Scientific  The part  The effective components The useful
herbal name of plant
used
Spearmint  Mentha Leaves Volatile oils contains Feed additives and
viridis Carvona, Lemonene, curing flatulence and
Phellendrenc and Pinene  colic
Marjoram  Marjorana Leaves Volatile oils contains:- Improve the palatability
hortensia Terpinol (26%), Geroniol of feeds, wuse for
(20%), Eugenol (8%), and carminative, curing the
Linalof (6%) amenorrea and
improving the sexual
status
Sweat Ocimum All plant Volatile oils contains :- Use for carminative,
basil basillcum Linalol (65%), Cineole, Diuretic and
and Eugenol, Antirhaumatic
Santonica  Artemisia  Herbs Volatile oils comtains :- Use to drive away the
cinae Santonin and Artamisin Round worms

C.F. from Hosin (1984).
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Table (3): Effect of dictary treatments on performance of growing Japanese quails

Items Treatments
Control Spearmint (S} Marjoram (M) Sweat basil (SB) Santonica (SAN)
0.3 0.5 0.3 0.5 0.3 0.5 0.3 0.5

Initial body weight (g, a1 O weeks old) 10.174£0.23 9.50+0.28 10.00£0.57 10.00+0.58 10.3320.44 9.8310.40 10.00£0.58 9.83+0.60 10.17+0.60
Final body weight (g, at 6 weeks old) 176.0°4.93 180.7°43.20 189.4°+6.68 176.7£2.14 178.5°42.64 1792%+1.68 188.2%+4.64 182.1™+2.08 187.2°¢1.67
Body gain (g, from 0 to 6 weeks old ) 166.0°¢5.34 171.2%42.07 179.4%47.18 166.7°¢1.71 1682%12.84 169.4%+528 178.2°+5.04 172.3°°£1.54 177.042.26
Feed intake(g) 580.0%+14.16 575.1""47.40 555.4%17.04 552.0%4.76 538.0°¢11.38 572.5%+10.68 580.2°£12.65 512.0%45.04 529.0°47.55

Feed conversion (feed, g/gain, g) 3.50°40.02  3.36°+0.09 3.10°+0.04 3.31°£0.05 3.20°+0.01 3.38°£0.02 3.26%+0.05 2.97°£0.02 2.99°+0.00
Data in the same row under each treatment followed by unlike letters differ significantly (P<0.05). +S.E

Table (4): Effect of dietary treatments on_carcass characteristics _of growing Japanese quails

Treatments
Hems Control Spearmint (8) Marjoram (M) Sweat basil (SB) Santonica (SAN)
0.3 0.5 0.3 0.5 0.3 0.5 0.3 0.5

Body weight, g 176.7%£1.71 193.3'46.00 193.3'46.00 176.0°t2,08 176.3°%t1.45 179.7+0.33 186.0"+0.58 182.0%+0.58 185.0"°+0.58
Carcass weight, g 137.144.85 139.0°5.56 154.0%3.05 128.1°%1.25 132.6™+1.66 131.6™+0.81 133.2%°£2.16 131.3*+2.75 134.2%+1.08
Edible weigh,g  9.30%+0.71 11.47t1.58 12.04%40.98 9.40™:0.02 9.04°:0.67 9.55*+0.99 10.14°%128 8424055 1145049
Offal weight, g 10.34%+0.99 12.67+0.88 13.67£1.20 9.60°t0.90 10.75*£1.12 10.58*+0.61 10.37*+0.20 9.79°40.37  11.02%+0.62

(#007) S92 puv uopamy ° uNdA3g

Dressing, % 77.59%+2.02 71.86°t0.66 79.71°t0.88 72.79%:il.11 75.18%40.76 73.79°:0.51 71.60%0.91 72.12%%1.45 72.54°+0.44
Edible giblets, % 5.26%+0.37 5.89*10.62 6.21"t0.31  5.39°40.15  5.13"10.42  5.31°20.54 5.45%:0.21 4.63°£031  6.19%£0.27
Offal, % 7.00£1.72  6.57£0.52  7.10£0.77  5.46x0.55  6.09:0.58  5.8910.34  5.57+0.10 5384020  5.96+0.33

Data in the same row under each treatment followed by unlike letters differ significantly P<0.05). tS.E
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improved (P<0.05) body weight and body
gain, except the dietary incorporating M.
Birds fed dietary 0.5%S presented the
greatest (P>0.05) value of these items.
The positive effect of these MFA were
supported by Abd El-Latif, et al,, (2002),
they reported that adding MFA i.e. Thyme,
Black cumin, Dianthus and Fennel io
Japanese quail diet at a level of 1000 g/ton
improved (P<0.05) body weight and body
gain. In addition, this positive
enhancement in gain may be due to the
presence of vitamin F group (a mixture of
essential fatty acids including linoleic,
linolenic, and arachidonic acids) in
supplemented MFA which have been
essential for growth (Murray et al., 1991).
Moreover, the seniority of dietary S in
improving these items may due to that the
Spearmint contain up to 2% of an
essential oil which has many medical
preparations, and has a strong stimulating
action on bile secretion as well as an
antispasmodic and anti-inflammatory
effect (Evans and Pharm, 1975).

Feed intake was declined for birds fed
dietary contained MFA at all levels
except birds fed dietary 0.5% SB. The
depression in feed intake as affected by
adding MFA may confirm the results
obtained by Abd El-Latif et al (2002),
they found that feed intake was declined
(P<0.05) by adding Thyme, Dianthus and
Fennel to Japanese quail diet at a levet of
1000 g/ton during the entire period of the
experiment (6 weeks old). Also, Abdo, er
al., (2003) reported that the feed intake
was diminished in the broiler chicks by
adding marjoram (1.5 or 5%), red pepper
(1.5 or 5%) or both {marjoram,1.3% and
red pepper, 1.3%) to the control diet,
during the period from 1 to 6 weeks of
age.

As a result of the decline in feed intake
and the improvement in body gain, for
birds fed MFA diets, the feed conversion
(feed, g/ gain, g) efficiency was enhanced
{P<0.05) by adding MFA at all levels. The
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best (P<0.05) feed conversion value was
noticed when birds fed dietary SAN at
both levels (0.3 or 0.5%). This positive
enhancement in feed conversion
efficiency may supported by Zeweil
{1997), who reported that feed conversion
ratios were improved (P<0.05) by
increasing level of Yea-Sacc in growing
Japanese quail diets, from 1 to 1.5%, by
about 2.1 to 6.28% respectively, as
compared to the control diet.

Slaughter data

The absolute and proportional weights
of carcass, edible giblets, and offals are
presented in Table 4. Generally, the data
showed that the greatest (P>0.05) values
of carcass, giblets and offalls weights
and/or dressing and giblets percentages
were observed when quails fed dietary S.
This result confirm the results of body
weight and body gain (Table 3). Also, it
give approve to the critical role of
Spearmint essential oils in the metabolic
functions as a strong stimulating action on
bile secretion (Evans and Pharm, 1975).
In addition, the positive effects of dietary
S on carcass characteristics may insure
the clear effect of herbal feed additives
results reported by Abd El-Latif, er al,,
{2002) they found that the highest
{P<0.05) values of dressing and the
proportions of abdominal fat, and edible
giblets were noticed when quails fed diets
supplemented by either dietary Thyme or
Fennel at level of 1000 g/ton for each
additive compared with other treatments,
In the present study, there was no
significant {P>0.05) difference in the
proportion of offais as affected by adding
MFA to the growing Japanese quail diet.

Digestibility coefficients

The digestibility coefficients of the
different nutrients are presented in Table
5. In general, data obtained, revealed that
MF A supplementation enhanced (P<0.05)
the digestibility of all nutrients {OM, CP,
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Table (5): Effcct of dietary treatments on digestibility coefficients of nutrients for growing Japanese quails

Treatments

Ttems Control Spearmint (S) Marjoram (S) Sweat basil (SB) Santonica (SAN)

0.3 0.5 0.3 0.5 0.3 0.5 0.3 0.5
Organic matter 75.37°40.31 75.70°:0..05 76.87°10.44 77.0040.25 76.87°+0.27 75.87°0.32 76.10%:0.56 75.93°+0.35 76.23"10.42
Crude protein 85.09°40.52 86.63+0.23 8684075 85.67°t1.01 87.13'£023 8720%0.17 87.004020 87.20°t092 87.00'30.31
Ether extract 64.43°20.66 66.60°40.03 66.70"+0.15 65.9040.36 66.27*t0.64 67.3740.09 66.7040.92  66.67°t0.48  66.40%£0.40
Crude fiber 20.55°£0.18 21.53%t0.08 21.43'20.09 21.47°+0.28 21.0040.15 21.37+0.09 21.43%0.18 21.50°t0.12  21.10+0.45
NFE 7720°20.85 78834031 78971034 79.83+0.32 79.87°:039 79304055 79.00°:0.84 79.37°+0.50  79.47't0.12

Data in the same row under each treatment followed by unlike letters differ significantly P<0.05).

+S.E

Table (6): Effect of dietary treatments on some metabolic functions of growing Japanese quails
Treatments
Ttems Control Spearmint (S) Marjoram (M) Sweat basil (SB) Santonica (SAN)
- 0.3 0.5 0.3 0.5 0.3 0.5 03 0.5

Total protein, g/100ml 3.30°t0.05 3.72°%10.04
1.48°40.05 1.47°+0.15

Globulin, g/1060m

Albumin, g/100ml 1.82°40.01 225°20.13  2.17°40.02  2.15°+0.01  2.18°+0.001
Total lipids 406.7°40.88 413.3°¢1.20 410.3%1.75 414.0°+3.06
Cholesterol,Mg/100m} 129.4'+0.34 127.4°£1.046 127.1%0.90 126.7°+1.39

3.77°%£0.09  3.60°£0.050 3.63°+.088

1.60%40.10  1.45°+0.14

1.45%40.079  1.75"40.133
2.25°0,031

4.00°+0.152  3.67°0.12

3.57°£0.088 4.07+0.088

1.58%+0.138 1.40°+0.081 1.54*°£0.003
2.09°40.052 2.17°£0.021 2.53'+0.007
416.0°°£2.082 419.7°%+1.453 423.3"£1.852 417.3°°+0.331 422.0"£7.024
126.8°40.833 125.5°1.029 126.1%°+1.037 126.9°£1.020 127.3°+0.551

Data in the same row under each treatment followed by unfike letters differ significanily P'<0.05).

+S.E
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EE, CF and NFE) compared with the
control diet. The highest (P>0.05) value
of CP digestibility was observed when
birds fed dietary 0.5% M compared with
other MFA diets. However, the highest
(P>0.05) value of CF digestibility was
noticed when birds fed dietary 0.3% S
compared with other MFA diets. The
positive effect of these coefficients as
affected by adding MFA supplementation,
was parlay with the enhancements in body
weight, body gain (Table 3) and carcass
characteristics (Table 4) and this may give
approve to the critical role of these
additives in  improving  growth
performance and feed utilization (Ibrahim,
et al, 1998, Abd El-Latif, er af,, 2002, and
Abdo, et al, 2003). In-addation, this
enhancement may be due to incorporating
these MFA in some essential nutrients
such as:- natural tonic, restoratives,
antibacterial and parasitic drugs (Soliman
et al 1995), which may improve the
absorption of nutrients through the small
intestine of the bird as will as increasing
the digestibility coefficients.  These
results agreed with [brahim, et al (1998),
they reported that adding different
sources of a natural growth promoters
such as :-Bio-Tonic, Compisol, and
Bio-Tonic & Compisol 1:1 by level of
1000 gmfton in broiler chicken diets
improved OM, CP, and EE digestibility
compared with the control diet.

Metabolites changes

Changes in blood plasma total protein,
albumin, globulin, total lipids, and
cholesterol as affected by dietary MFA
are listed in Table 6.

Total protein, albumin and globulin
Data showed that, adding MFA
supplementationi.e S, M, $B, and SAN to
Japanese quail diet enhanced (P<0.035)
plasma total protein and albumin
compared with the control diet. The
highest (P<0.05) plasma globulin value
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was noticed when birds fed 0.3% dietary
SB. Also, some improvements (P>0.05)
in globulin by adding 0.5% of S, SB, or
SAN to the control diet were observed.
These results contribute with the
improving of  performance  and
digestibility coefficients (Tables 3 and 5).
This may explain the significant effects of
dietary MFA in improving metabolic
process. Similar results were observed by
(Abd El-Malak et al, 1995 and Abd
El-Latif, 2002). Moreover, this positive
improvement of these values as affected
by adding MFA may be due to the
inclusion of these supplementation of
some vitamins especially vitamin E which
enhance the total protein and globulin
(Franchini et al,, 1990 and Abd El-Latif,
1999). Also, fatty acids which present in
these MFA may affect muscle protein
synthesis and protein deposition through a
prostaglandin-depend mechanism
{Palmer, 1993).

Total lipids and cholesterol

Data in Table 6 revealed that the
greatest (P<0.05) values of total lipids
were observed when birds fed diets
contain 0.5% SB or SAN level. However,
some improvement (P>0.05) in total
lipids was detected by adding other
additions to the control diet. All MFA

additions  reduced  (P<0.05) the
cholesterol level in the blood. Similar
results were observed by (Abd

El-Rahman 1994), they reported that
broiler chicks fed diets contain 250, 500,
and 750 mg/kg diet of probiotic had the
highest value of total serum protein and
the lowest concentration of cholesterol or
lipids

These results confirm the metabolic
function roles of these MFA additions
which are as components of herbal tea
mixtures, drops and syrups for diseases of
respiratory passages and digestive
disorders. Peppermint yields an essential
oil that is used in pharmacy in the same
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{7): The cconomical efficiency of the experimental diet (L.E* in 2003).

Treatments

Prices (L.E.) Control Spearmint (S) Marjoram (M) Sweat bagil (SB) Santonica (SAN)

0.3% 0.5% 0.3% 0.5% 0.3% 0.5% 0.3% 0.5%
[Price of I kg of MFA / L.E. 0.00 6.00 6.00 12.00 12.00 18.00 18.00 6.00 6.00
Price of MFA / L.E.** 0.00 0.018 0.030 0.036 0.060 0.054 0.090 0.018 0.030
Price of | kg control diet /L.E. 1 .540 1.540 1.540 1.540 1.540 1.540 1.540° 1.540 1.540
Total prices (1kg) 1.54 1.558 1.57 1.576 1.6 1.594 1.63 1.558 1.57
Feed/gain ratio (2) 3.50 3.20 3.10 3.31 3.20 3.38 3.26 297 2.99
Cost of 1 kg feed (b), L.E. 1.54 1.558 1.57 1.576 1.6 1.594 1.63 1.558 1.57
Feed cost of kg weight gain (a,b) 5.04 4.758 4.67 4.886 4.8 4.974 4.89 4.627 4.56
Market price of 1 kg live weight (c) 10,00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Net revenue [c-(a.b)], L.E. 4.96 5.242 5.33 5.114 .52 5.026 5.11 5.373 5.44
Percent of net revenue/ feed cost 98,413 110.172  114.133  104.666  108.333  101.045 104499 116.117  119.298

(#007) spaaJ puv uoyrmN °r ubRdASy

* L.E, = Egyptian pound  ** Price of the amounts of MFA added to the diet
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way as the crude drug. Also it has a strong
stimulating action on bile secretion as will
as anti-inflammatory effect. Marjoram
helps in digestion, relax spasms and have
a disinfectant effect in intestinal disorder.
Sweet basil promotes gastric function,
stimulates the appetite, relieves flatulence
and also has an expectorant action (Evans
and Pharm, 1975).

Economical efficiency

The economical efficiency of dietary
treatments are recorded in Table 7. The
profitability of using MFA
supplementation depends upon the MFA
price and the growth performance of birds
fed on these dietary additives. The feed
cost of 1 kg weight gain was reduced by
5.595, 7.341, 3.056, 4.762, 1.310, 2.976,
8.194 and 9.524 by adding 0.3 % S, 0.5%
$,0.3M,0.5%M, 0.3% SB, 5% SB, 0.3%
SAN and 0.5% SAN respectively. As a
resuit of improvement in feed conversion
efficiency of dietary 0.5% SAN, this diet
recorded the highest depression in feed
cost of 1kg weight gain and the greatest
percent of economic efficiency (percent
of net revenue/feed cost) compared with
other dietary treatments. These results
agree with Abd El-Latif et al, (2002),
they reported that, the profitability of
adding MFA ie. Thyme, Black cumin,
Dianthus, and Fennel, at level of 1000 g/
ton, to Japanese quail diet reduced the
feed cost of | kg weight gain by 6.72,
15.34, 8.74, and 10.75%, respectively.
The best vatue of the economic efficiency
‘was calculated for diet contains Black
cumin as feed additive. Also, Ibrahim et
al, (1998), found that adding some
growth promoters such as, Bio-Tonic,
Comprisol, or Bio-Tonic & Comprisol
{1:1) reduced the feed cost of 1 kg weight
gain by 1086, 861, and 7.49%,
respectively. Abd El-Malak et al. {1995)
reported that increasing Bio-Tonic level,
from 500 or 750 to 1000 g/ton diet as a
supplement, in broiler chicks . diet
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improved the relative economical
efficiency expressed as percent of feed
cost’kg body gain. The values were
100.00, 98.73, 98.1C¢ and 98.10% for the
experimental diets (control, 500, 750 and
1000 em, Biotonic/Ton diet),
respectively.

Generzlly, it could be concluded that,
using dietary MFA i.e. 5, M, SB, and
SAN at levels of 0.3 or 5% for growing
Japanese quails improved the growth
performance, metabolic responses and
economic efficiency.

REFERENCES

Abd El-Latif, S. A. (1999).Nutritional
interrelationships of vitamin E and
selenjum on laying Japanese quail.
Egyptian J. Nutrition and Feeds. Vol.
2 ( Special Issue):711

Abd EL-Latif, S. A., A. [. Faten and A. M.
Elkiaty (2002) . Effect of feeding
dietary thyme, black cumin, dianthus ,
and fennel on productive and some
metabolic responses of  growing
Japanese quail. Egypt. Poult. Sci.
22(1): 109.

Abd El-Malak, N. Y.; Abdel-Malak, M.S;
El-Gendi, G.M.; and Naguib, Emily F.
1995. Effect of feeding different levels
of herbal feed additives on broiler
performance in relation to some
metabolic functions. Egypt Poult. Sci.
15: 111

Abd El-Rahman, S. A, A. M.
Abou-Ashour and H. S. Zeweil (1994).
Effects of probiotic and verginiamycin
supplementation on performance of
broiler chicks. Menofyia J, Agric. Res,,
19 (1) : 241

Abdel-Azeem (2002). Digeston,
Neomycin, and yeast supplementation
in broiler diets under Egyptian
summer conditions. Egypt. Poult. Sci.
22(1): 235.

Abdel-Azeem, F., Faten, A. A. Ibrahim,
and Nematallal, G. A. Ali (2001).



Egyptian J. Nutrition and Feeds (2004)

Growth performance, and some blood
parameters of growing Japanese quail
as influenced by dietary different
protein levels and microbial probiotics
supplementation.. Egypt. Poult. Sci.
21(11): 465.

Abdo, Zeinab MLA. AL Z. M. Sohman and
Olfat S. Barakat (2003). Effect of hot
pepper and marjoram as feed additives
on the growth performance and
microbial  population of  the

gastrointestinal tract of broilers, Egypt.

Poult. Sci. 23(1):91.
AOQAC (1999). Association of Official

Analytical Chemists. Official
Methods of Analysis. 75" Edition,
Published by the A.Q.AC,

Washington D. C,, USA.

Boulos, L. (1983) Medicinal plants of
North Africa Reference publication
inc. (proc., 2nd Cong. Fac. Vet. Med.
Cairo Univ., 1992)

Boulos, N. Z., 8. M. Shalash.,, M. N. Ei
Sheikh, H. M. Abdella, and N. A
Hattaba (1992) Effect of biogenic
enhancer Ascogenr on laying hen
performance. Egypt Poult. Sci 12:679.

Craig, W. 1. (1999). Health-promoting
properties of common herbs American
Joumnal of Clinical Nutrition, 70 (3)
491.

Dorgham, S. M., H. M. Sabri and M. A.
El-Sheikh (1994). Influence of
fermato, virginamycin, egg-plus as
gross promoters and their synergetic
effects on laying performance The

Second Conf. on Poult. Kaft
El-Sheikh, Egypt.
Doumas, B.T., (1971). Automated

analysis Beohringer Mannheim. Clin
Act. 31: 87

Ekman, P., H. Emanuelson and A.
Fransson, {(1949). Investigations
concerning the digestibility of protein
in poultry. Annals Royal Agric.
College of Seweden, 16.749

El- Gendi, G. M., F. A,, Ismail, and F. A.
El-Aggoury (1994) Effect of cocci-

- 79

Nel and lomoton dietary
supplementation as. herbal growth
promoters on productive performance
in broilers Annls of Agric. Sci.
Moshtohor, 32(3):1551

Evans F. J., and Pharm, B., (1975). Herbs.
A Concise Guide in colour Herbs. By
Fertilizer. Frantisek Stary and Dr
-Vaclav  Jirasck. [llustreated by
Frantisek Severa, English Consultant
F. J. Evans, B. Pharm., Phosphorus.D,
Hamlyn, London, New York. Sydney,
Torento.

Franchimi; A., A, Meluzzi, G. Manfreda
and S. Bertuzz; 1990. Blood
constituents of turkeys fed high dose
of dietary vitamin E. VIII European
Poultry Conference Barcelona, 25-28
June 1990.

Frings, C. 8., T. W. Frendly, R. T. Dunn
and C. A. Queen (1972). Improved"
determination of total serum lipid by
sulfo-phospho-vanilin reaction. Clin.
Chem.18:670.

Galal, A. Gh, 1968. A study of some
carbohydrate components of poultry
feeds and their relation to the feeding
value with reference to lignin fraction.
Ph.D. Thesis, Fac. Agric., Cairo Univ.

Hosin, F.T.K. (1984). Medical plants, its
caltivation and constituents. Book,
Published in El-Marick house of
publication. Pages, (128 -337).

Ibrahim, M. R. M., 8. A. Abd E!l-Latif and
A. T. El.Yamany (1998). Effect of
adding of some natural growth
promoters to broiler chicks diets on
growth performance, digestibility, and
some metabolic functions. J. Agric.
Sci. Mansoura Unijv., 23(3):1029

Murray, RK.; Granner, D.K.; Mayes,
P.A.; and Rodwell, V.W. (1991). The
text book of Harper's biochemistry,
twenty-second edition, Appleton &
Large, Norwalk, Connecticut/Los
Altos, California.

National Research Council, NRC, (1994).
Nutrient requirements of poultry, 9



Abd El-Latif et al.

ed. National Academic of Science.
Washington, Dc. USA.

Palmer, R.J, 1993. Prostaglandins and the
control of muscle protein synthesis
and degradations leukotrienes essent,
fatty acids Poultry Sci. 72: 95.

Sendecor, G.W.; and Cochran, W.G. 1980.

Statistical Methods. 7% ed. The Lowa
State University Press. Ames, Lowa.

Soliman, A. Z.., N. Y. Abd El-Malak, and
A. M. Abbas. (1995). Effect of using
some commercial feed additives as
growth promoters on the performance
of growing and adult rabbits. Egyptian
J. Appl. Sci. 10 (6): 501

Stein, E. A. (1986). Textbook of clinical

80

chemistry, NW Tietz, Ed. W. B.
Saunders. Philadelphia, PP. §79-886,
- 1818, and 1829.

Sturkie. P. D. (1965 “ Avian
physiology " 2nd ed. Bailliere Tindall
and Casselly, London.

Weischelbaum, (1946)Test-combination,
total protein calorimetric method. Ann.
J. Clin. Path 16:40.

Zeweil, H. S. (1997). Evaluation of using
some feed additives in growing
Japanese quail diets. J. Agric. Sci
Mansoura Univ., 22 (11): 3611,



Egyptian J. Nutrition and Feeds (2004)

bl et 304 8 Ladal) lBeY) (ha Ailida poliaa g il glana pladiad ol
(il

YA e = Y ) g saal=Y bl v Gl s SLE

Lpial Aada= 42130 Tyl gl )
a5 3520 = (0 = Eigal o i 36,0 sl (9 g0 ) o ¥

Jia Al WY (mny a %000 o+ o sene Ailiia) 2 s At )3 Cangy By gl 03n gl
pagll CDlalas g dpaliiyl Clicall (any (Jo (ol pladt Gle N 7l y Clag iy (8 g 5y & Liadl
Ll 33 Cogeaind) 34S a p i e (S a0 il VY0 2y 0l ol (4 i Lol S any
S Qgialy il Yo 3,550 J6 Gl S T A gaaa JS Craidy Ua VO de pane S aalaa 4 D
e 8 G il Syl Aeaatd) Gl GLIeYI (e 2a) 5 Jhme s (s e o L sadl CLatad e dhles
LA Catlle gl ey Td ) ool e Silie COAT LS 21320 e JpShly el 540 (inas (35 a1
MR AN SN gy T 2T At ] patan a0 1y sl LS A3 il (g o 3 SIS
= i L Al AilE e S
el 03 o IS a5l Zpd AEdaD D o A Tricdl el oW i) Jd -
Lusic o130 Ll a2l 3o iSH Guuat] Jana o f (1S 5 1300 4 pul 36USH Gy 4 pusall 953 S50
pladt 3o o Gl ool LS .05 ClilalS pad %0,0 o o L 3D eyl cule
S e DS o5l sl i a3 (N %,0 (5 feny
halen Guad ) (53 gl ALLD I Gpeddl (6 Tesiianddl Ll G2 Al o L i -
TS (U ES VR TL0R PIRES T PR EUIAPI RS JLF-PR PR TPYCUL R 1IN IOV JRCW |
ozl Lty Loyl R0 32580 33 % +,0 (5 iuen Biloa] 2iew (5 al) pdngd) DUl Sl f Jan LS
<Ay lean NS Ll A M g tGail) dila) die dia o] WAl LI ped Jame
RPR-NE PP EU PP IPRPRPN [P IOV PRY. PN GUWES I JPR R IA IR "S R EELA
£ ob b Ot gmstall 3E 5 S mand duadl (S5 il a3 3002 o e (A bl as
ey % T dide o Sl k)
w3l il D Slacd) G (B G et (S Aesitadl Rphll oY Bz f i . -
Omal 13 5 i) ol el Do iy - 3L Lpoke TN 5, LSH

81





