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ABSTRACT

The experimental work of the present study was carried
out at the Poultry Research Station, Poultry Production
Department, Faculty of Agriculture, Fayoum University.
Chemical analyses were performed in the laboratories of the
same Department.

The experiment was conducted during the period from
March to April 2005. The effect of substituting yellow corn
by some by-products of medicinal and aromatic plants with
or without enzyme supplementation was studied on growing
Japanese quail performance. Fourteen dietary treatments
were designed to study the effects of substituting yellow corn
by some by-products of medicinal and aromatic plants with
or without enzyme supplementation. The by-products were
parsley, dill and peppermint.

Live body weight (LBW) and Live body weight gain
(LBWG): Quails fed diet 10 (parsley BP replacing 16% YC
+ 0.1% KD) had higher LBW at 38 days of age and LBWG
during the period from 10 to 38 days of age. Quails fed diet
13 (peppermint BP replacing 16% YC) had lower LBW at 38
days of age and LBWG during the period from 10 to 38 days
of age. Quiails fed diet 11 (peppermint BP replacing 8% YC)
had heavier LBW at 45 days of age and LBWG during the
period from 10 to 45 days of age. Quails fed control diet had
lower LBW at 45 days of age and LBWG during the period
from 10 to 45 days of age.

Feed intake (FI): Quails fed diet 2(control + 0.1%

KD) had significantly lower FI during the periods from 10 to
38 and 10 to 45 days of age.

Feed conversion (FC), Crude protein conversion (CPC) and
Caloric conversion ratio (CCR): Quails fed diet 8 (parsley BP
replacing 8% YC + 0.1% KD) had the best FC and CCR values during
the period from 10 to 38 days of age, quails fed diet 2 (control + 0.1%
KD) had the best CPC value during the same period (10 to 38 days of
age). Quiails fed diet 2 (control + 0.1% KD) had the best FC, CPC and
CCR values during the period from 10 to 45 days of age, followed by
those fed diet 14 (peppermint BP replacing16%YC+0.1% KD) during
the same period. Quails fed diet 5 (dill BP replacing 16% YC) had the
worst FC, CPC and CCR values during the periods from 10 to 38 and
10 to 45 days.

Performance index (P1): Quails fed diet 8 (parsley BP
replacing 8% YC + 0.1% KD) had significantly higher PI
during period from 10 to 38 days of age. Quails fed diet 2
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(control + 0.1% KD) had significantly higher PI value during
the period from 10 to 45 days of age.

Slaughter parameters: Quails fed diet 13 (peppermint
BP replacing 16% YC) and 14 (peppermint BP replacing 8%
YC+ 0.1% KD) had significantly higher gizzard% and total
giblets%.

Serum constituents: Quails fed diet 10 (parsley BP
replacing 16% YC+ 0.1% KD) had significantly higher
serum total protein and globulin.

Chemical composition of Japanese quail meat: The
highest moisture and protein (the lowest fat %) value was
observed for quails fed diet 13 (peppermint BP replacing 8%
YC), while those fed diet 2 (control + 0.1% KD) had the
highest fat % (and consequently the lowest moisture and
protein %).

Mortality rate: Mortality was zero% in quails fed diet
3 (dill BP replacing 8% YC), 4 (dill BP replacing 8% YC +
0.1% KD), 5 (dill BP replacing 16% YC), 8 (parsley BP
replacing 8% YC + 0.1% KD) and 14 (peppermint BP
replacing 8% YC+ 0.1% KD). However quails fed diet 9
(parsley BP replacing 16% YC) had the highest mortality
rate being 2.9%. The percentage of mortality was 1.5% in
quails fed the other diets.

Economical efficiency (EEf): Quails fed diet 9
(parsley BP replacing 16% YC) gave the best economical
and relative efficiency then quails fed diet 8 (parsley BP
replacing 8% YC + 0.1% KD), and followed by those fed
diet 10 (parsley BP replacing 16% YC+ 0.1% KD) during
the period from 10 to 38 days of age. It can be concluded that
MAPB can be used instead of YC in Japanese quail feeds at
a level to substitute up to 16% of YC. The diet of choice is
that containing parsley followed by peppermint then dill.

Key words: Medicinal and aromatic plants, peppermint, parsley, dill, by-
products, enzymes, Japanese quail.

INTRODUCTION
Feeding cost represents the major part of total cost in poultry production.
Minimizing the feed cost could be achieved through the use of untraditional
cheaper feed ingredients or improving utilization of common feeds by using some
additives. Attention, therefore, should be drawn towards the use of some local by-
products (especially, after the fluctuations in local market prices of corn)
available in certain areas of Egypt.

Poultry production in Egypt has become one of the biggest agriculture
industries and its improvement is one of the main objectives of both private and
public sectors. For instance, by-products of some medicinal and aromatic plants
accumulated after preparation for exportation of causing an environmental
pollution. In the meantime, they could be used as possible optional feed
ingredients for poultry. These by-products are abundant in Egypt (especially in
Fayoum Governorate) after using their plants in different purposes.

The efficiency of herbal edible plants and some plant seeds as non-
traditional feed additives, growth promoters (Abaza, 2001), natural tonic,
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restorative, antibacterial and antiparasitic drugs (Khodary, et al., 1996) on
improving the productive performance in poultry have been proven.

Ali, et al. (2006) indicated that enzyme supplementation in poultry diets
improved the nutritional value of cereal grains and their by-products.
Improvements in apparent metabolizable energy, AME, (Bedford, et al., 1998)
starch digestibility (Choct and Aannison, 1992) and phytate utilization
(Simons, et al., 1990) due to added enzyme mixtures have been reported.

Ibrahim (2005) demonstrated that dill and parsley/or rocket (0.5 and 1%)
or laurel (1%) supplementation significantly increased the absolute final live
body weight, live body weight gain, feed conversion ratio, dressing%, total
giblets % of rabbits as compared with the control group. Osman, et al. (2004)
found that replacing soybean meal by radish, rocket or parsley cakes up to 15%
had no deleterious effects on feed consumption of broilers during the whole
growth period and gave the best performance index. Also, they demonstrated
that there were no adverse effects on blood components due to addition of tested
feed additives, as well as they had no deleterious effects on kidney function.
Ibrahim, et al. (2004) reported that rabbits received either dill or parsley at any
dose used (0.50 and 1.0 %) showed no significant differences in feed conversion
ratio, decreased abdominal fat weight and triglycerides value. Hassan, et al.
(2004) reported that supplemented herbs significantly improved serum glucose
content and decreased mortality rate.

Abd EIl-Latif, et al. (2002); Al-Harthi (2002); Osman (2002); Abdo, et al.
(2003) and Soliman, et al. (2003) found, that the inclusion of herbal feed
additives in Japanese quail or broiler diets resulted in the least feed cost/Kg gain
and the highest percent of economical efficiency as compared with control diet.
Osman, et al. (2004) reported that relative economical efficiency was improved
by increasing the inclusion level of radish or parsley up to 15% by about 33.5 %
and 22.2 %, respectively. Ibrahim (2005) noted that the economical efficiency%
showed descending value for rabbit treatment groups which received 1% rocket,
1% laurel and 0.5% rocket, respectively as compared to the control group.
Therefore, an attempt was made to use these by-products as untraditional poultry
feed to partially replacing yellow corn as a main source of energy in quail diets
either supplemented or un-supplemented with energy mixtures.

The aim was to study:-

The effect of substituting yellow corn (YC) by by-products of some medicinal
and aromatic plants (Dill (Anethum graveolens); Parsley (Petroselinium crispum)
and Peppermint (Mentha Peperits)) with or without enzyme supplementation on
growing Japanese quail performance.

MATERIALS AND METHODS

The experimental work of the present study was carried out at the Poultry
Research Station, Poultry Production Department, Faculty of Agriculture,
Fayoum University.
The experiment was conducted during the period from March to April 2005. The
enzyme mixture used in this study is kemzyme dry (KD) which is manufactured
by Kemin Company, Egypt. It is a multi-enzyme preparation that includes:
Alpha-amylase, Bacillolysin (protease), Beta-glucanase, Cellulase complex and
Lipase.

Chicks were individually weighed to the nearest gram at the start of
experiment, wing-banded and randomly allotted to the dietary treatments. Chicks
were raised in electrically heated batteries with wire raised mesh floors and had a
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free access to feed and water. Batteries were placed into a room provided with a
continuous light and fans for ventilation. The birds were reared under similar
environmental conditions, and were fed the experimental diets from 10 days until
45 days of age.

Fourteen dietary treatments were designed to study the effect of
substituting yellow corn (YC) by some by-products of medicinal and aromatic
plants with or without enzyme supplementation. These varieties were chosen
according to their protein content. The by-products were from, dill, parsley and
peppermint; chemical composition of some by-products used in the present

Items Dill Parsley by-  Peppermint
by-product product by-product
Moisture % 13.34 14.01 12.00
Crude protein% 20.00 19.10 15.00
Ether extract% 0.80 0.72 0.97
Crude fiber% 8.82 8.42 17.6
Ash % 15.44 14.73 14.86
Nitrogen-free extract%o 41.60 43.02 39.57
ME /Kcal 2657 2677 2412

study (on air dried basis) as follows :-
“Calculated according to Carpenter and Clegg (1956) by applying the
equation:-
ME (Kcal/kg)= (35.3*CP%)+(79.5*EE%)+(40.6*NFE%)+199.

Nine hundred and sixty six unsexed Japanese quail of ten days of age
were divided into fourteen treatments (69 birds each), each treatment contained 3
replicates of 23 birds.

The experimental treatments were as follows:-
Chicks were fed the control diet (free from MAPB).(D,)
Chicks were fed the control diet + 0.1% KD (free from MAPB"). (D2)
8% YC in D; was replaced by dill BP.
8% YC in D, was replaced by dill BP.
16% YC in D; was replaced by dill BP.
16% YC in D, was replaced by dill BP.
8% YC in D; was replaced by parsley BP.
8% YC in D, was replaced by parsley BP.
16% YC in D; was replaced by parsley BP.
16% YC in D, was replaced by parsley BP.
8% YC in D; was replaced by peppermint BP.
8% YC in D, was replaced by peppermint BP.
16% YC in D; was replaced by peppermint BP.
14 16% YC in D, was replaced by peppermint BP.
“MAPB (medicinal and aromatic plants by-product).

The experimental diets were supplemented with minerals and vitamins
mixture and DL-methionine to cover the recommended requirements according to
NRC(1994) and were formulated to be iso-nitrogenous and iso-caloric,
containing about 24% CP and 2900 Kcal ME / Kg diet (Table 1). The by-
products used in the present study were obtained from the Egyptian Organic
Agriculture Company, Fayoum Governorate, Egypt. Birds were individually
weighed to the nearest gram at weekly intervals during the experimental period.
At the same time, feed consumption was recorded and feed conversion (g feed / ¢
gain) and body weight gain were calculated. Crude protein conversion (CPC),
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caloric conversion ratio (CCR) and performance index (PI) were also calculated
(Emam, 2007).

Table 1: Composition and analyses of the experimental diets.

Dill Parsley by- Peppermint by-
Control by-product product product

Iltem,% 8% 16% 8% 16% 8% 16%
Yellow corn, ground 57.00 | 5244 | 47.88 | 5244 | 4788 | 52.44 | 47.88
By-product 0.00 4.56 9.12 4.56 9.12 4.56 9.12
Wheat bran 0.00 0.00 1.90 0.00 1.90 0.00 0.00
Soybean meal (44%CP) 3165 |31.40| 29.00 | 31.40 | 29.00 | 31.40 | 30.70
Broiler concentrate(48%CP*) 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00
Corn oil 0.50 0.75 1.25 0.75 1.25 1.00 1.70
Sodium chloride 0.05 0.05 0.05 0.05 0.05 0.05 0.05
DiCaP 0.50 0.50 0.50 0.50 0.50 0.25 0.25
Vit. and Min. premix ** 0.15 0.15 0.15 0.15 0.15 0.15 0.15
DL — methionine 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Total 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
Determined analysis :
Moisture 1040 | 10.85| 11.01 | 10.82 | 1091 | 10.86 | 10.33
CP 2369 | 2399 | 2385 | 24.05 | 23.79 | 2395 | 2392
EE 2.68 2.59 2.16 2.92 2.80 2.62 3.27
CF 3.64 3.73 3.90 3.82 3.67 4.24 4.90
Ash 6.64 6.45 7.66 7.30 7.66 7.13 7.43
NFE 5295 |5239| 5142 | 51.09 | 51.17 | 51.20 | 50.15
Calculated analysis*** :
CP 23.66 | 24.07 | 23.83 | 24.03 | 23.74 | 23.84 | 23.83
EE 2.93 2.79 271 2.79 2.70 2.80 2.67
CF 271 2.98 3.37 2.99 3.40 3.40 4.09
Ca 1.02 1.02 1.02 1.02 1.02 0.96 0.97
Auvailable P 0.51 0.52 0.53 0.52 0.53 0.47 0.48
Methionine 0.61 0.61 0.58 0.61 0.58 0.60 0.59
Methionine+Cystine 1.01 0.99 0.95 0.99 0.95 0.99 0.96
Lysine 1.36 1.34 1.27 1.34 1.27 1.35 1.30
ME, K cal./Kg 2914 2901 | 2889 2902 2890 2914 2923
Cost (L.E./ton) **** 1458 1426 | 1373 1426 1373 1436 1413
Relative cost ***** 100.0 |97.80| 94.17 | 97.80 | 94.17 | 98.49 | 96.91

*Broiler concentrate manufactured by Hybrid International Company and contains:- 48% Crude protein,
2.2% crude fiber, 4.5% ether extract, 8-10% calcium, 3% available phosphorus, 1.5% methionine, 2%
methionine + cystine, 2.7% lysine, 2450 K cal ME/kg. Also, each 1 kg broiler concentrate contains :-
120000 IU Vit. A; 25000 IU Vit. D3; 150 mg Vit. E; 15 mg Vit. K3; 10 mg Vit. B1; 50 mg Vit. B2; 20 mg
Vit. B6; 150pg Vit. B12; 100 mg pantothenic acid; 300 mg nicotinic acid; 10 mg folic acid; 500pg biotin;
5000 mg choline chloride; 150 mg Cu; 10 mg I; 600 mg Fe; 800 mg Mn; 500 mg Zn; 1.5mg Se; 2 mg Co;
1250 mg anti-oxidant (ethoxyquin).

**Each 3.0 Kg of the Vit. and Min. premix manufactured by Agri-Vet Company, Egypt, contains : Vit. A,
12000000 1U ; Vit. D; 2000000 IU ; Vit. E, 10 g; Vit. K;,2.0g; Vit. B1,1.09; Vit. B2,5g; Vit. B6,
1.5 g; Vit. B12,10 mg ; choline chloride, 250 g ; biotin, 50 mg ; folic acid, 1 g ; nicotinic acid , 30 g ; Ca
pantothenate, 10 g ; Zn,50 g ; Cu,10g; Fe,30g; Co, 100 mg ; Se, 100 mg ; I, 1 g ; Mn, 60 g and anti-
oxidant, 10 g, and complete to 3.0 Kg by calcium carbonate.

*** According to NRC, 1994.

***x - According to market prices 2004.

*xxx% Assuming that the control equals 100.

At the end of the growing period (45 days of age), slaughter tests were
performed using (2 males and 2 females) chicks around the average live body
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weight (LBW) of each treatment. Birds were individually weighed to the nearest
gram, and slaughtered by severing the jugular vein (Islamic method). After four
minutes bleeding time, each bird was dipped in a water bath for two minutes, and
feathers were removed by hand. After the removal of head, carcasses were
manually eviscerated to determine some carcass traits, dressing% (eviscerated
carcass without head, neck and legs) and total giblets % (gizzard, liver and heart).
The eviscerated weight included the front part with wing and hind part. The
abdominal fat was removed from the parts around the viscera and gizzard, and
was weighed to the nearest gram. The bone of front and rear were separated and
weighed to calculate meat percentage. The meat from each part was weighed and
blended using a kitchen blender.

Chemical analyses of representative samples of the experimental diets and
carcass meat (including the skin) were carried out to determine dry matter (DM),
crude protein (CP) N x 6.25, ether extract (EE), crude fiber (CF) and ash contents
according to the methods of AOAC (1990). Nitrogen free extract (NFE) was
calculated by difference.

Individual blood samples were collected during exsanguinations,
immediately centrifuged at 3500 rpm for 15 min. Serum was harvested after
centrifugation of the clotted blood, stored at-20C in the deep freezer until the
time of chemical determinations. The biochemical characteristics of blood were
determined colorimetrically, using commercial kits as previously described
(Emam, 2007). Accumulative mortality rate was obtained by adding the number
of dead birds during the experiment divided by the total number of chicks at the
beginning of the experimental period. To determine the economical efficiency for
meat production, the amount of feed consumed during the entire experimental
period was obtained and multiplied by the price of one Kg of each experimental
diet which was estimated based upon local current prices at the experimental
time. Analysis of variance was conducted according to Steel and Torrie (1980).
Significant differences among treatment means were determined using Duncan’s
multiple range test (Duncan, 1955).

Coturnix quail reach sexual maturation more quickly than any other
domesticated birds. The female can lay her first egg from as early as five to six
weeks of age. However, peek production is not reached until three to five weeks
later (Shanaway, 1994). It is worthy to note that Brake (2006) reported that
each gram of broiler breeder growth requires 3.13 Kcal metabolizable energy
(ME) while one gram egg mass requires 3.15 Kcal ME. Therefore, it could be
suggested that both gram growth and gram egg mass have similar requirements
of ME. It is observed that, the period from 38 to 45 days of age, all female birds
produced lot of eggs and in the same time lose remarkable weights from their
body. In this case, all calculation concerning live body weight gain, FC, CPC,
CCR and GR values are negative. To avoid this, it is suggested that egg mass
production equals growth in live body weigh i.e. we should add the grams of egg
produced in each treatment to substitute for lost grams of weight gain.

RESULTS AND DISCUSSION

Live body weight (LBW) and Live body weight gain (LBWG): Data
presented in Table 2 show that substituting YC by some by- products of
medicinal and aromatic plants with or without enzyme supplementation
significantly affected LBW (P<0.05 or P<0.01) at 38 and 45 days of age and
LBWG during the periods from 10 to 38 and 10 to 45 days of age. Quails fed
diet 10 (parsley BP replacing 16% YC + 0.1% KD) had higher LBW at 38 days
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of age and LBWG during the period from 10 to 38 days of age. This may mean
that parsley BP can substitute YC up to 16% without any deleterious effects.
Quails fed diet 13 (peppermint BP replacing 16% YC) had lower LBW at 38
days of age and LBWG during the periods from 10 to 38 days of age. Again this
may mean that peppermint BP can be used in quail diet to replace YC only to
8% level (diet 11(Peppermint BP replacing 8% YC)). Quails fed diet 11
(peppermint BP replacing 8% YC) had heavier LBW at 45 days of age and
LBWG during the period from 10 to 45 days of age. Quails fed control diet had
lower LBW at 45 days of age and LBWG during the period from 10 to 45 days
of age. The present results are in accordance with those reported by Ibrahim, et
al. (2004); Osman, et al. (2004) and lIbrahim (2005) who reported an
improvement in LBW and LBWG of rabbits and broiler chicks by feeding
natural medicinal and aromatic plants (MAP). EI-Shenawi, (1992) indicated that
the MAP possess the useful or beneficial microbial activities in the digestive
system and that body promote the absorption of fat which leads to more LBW
and LBWG when compared with the control group. Present results are also in
harmony with the conclusions reported by Abd El-Latif, et al. (2002); El-
Ghamry, et al. (2004); Ibrahim, et al. (2004) and Osman, et al. (2004) who
observed that LBW and LBWG values significantly increased by feeding some
MAP.

Concerning sex effect (Table 2), females had significantly heavier LBW
and LBWG (P<0.01) than males at all ages studied. Level of YC substitution,
type of MAPB and enzyme supplementation insignificantly affected LBW at 38
and 45 days of age and LBWG during the periods from 10 to 38 and 10 to 45
days of age (Table 2).

Therefore, it may be concluded that parsley BP used in this research can

substitute up to 16% of YC during the periods from 10-38 and 10-45 days of age
without any detrimental effect on LBW or LBWG. However, dill and peppermint
BP can substitute up to 8% of YC without any detrimental effect on LBW and
LBWG.
Feed intake (FI): The data of Table 2 indicated that substituting YC by some by-
products of medicinal and aromatic plants with or without enzyme
supplementation significantly (P<0.01) affected FI during all periods studied.
Quails fed diet 2 (control + 0.1% KD) had the lowest FI during the period from
10 to 38 and 10 to 45 days of age. However, the highest FI during the periods
from 10 to 38 and 10 to 45 days of age were obtained by quails fed diet 5 (dill BP
replacing 16% YC). Quails fed diet 5 (dill BP replacing 16% YC) or diet 11 had
the highest FI value during the period from 38 to 45 days). Lowest FI was found
in quails fed diet 2 (control + 0.1% KD) during the period 10-38 days. Similar
results were obtained by ElI-Ghamry, et al. (2004); Ibrahim, et al. (2004) and
Osman, et al. (2004) who reported that FI values significantly increased by
feeding some MAP, in Muscovi ducks, rabbits and broiler chicks, due to it is
appetite enhancement characteristic.

Data presented in Table 2 show that level of YC substitution by MAPB
significantly affected (P<0.01) FI during the periods from 10 to 38 and 10 to 45
days of age. It can be noticed that quails fed MAPB to substitute 16% of YC had
the highest FI during the periods from 10 to 38 and 10 to 45 days of age. Feeding
the control diet resulted in the lowest FI during the periods from 10 to 38 and 10
to 45 days of age. Type of MAPB significantly affected (P<0.01) FI during the
periods from 10 to 38 and 10 to 45 days of age (Table 2). It can be seen that
quails fed peppermint diet had lower FI during the periods from 10 to 38 and 10
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to 45 days of age. Feeding the dill diet resulted in the highest FI during the
periods from 10 to 38 and 10 to 45 days of age. Enzyme supplementation
significantly affected (P<0.01) FI during the periods from 10 to 38 and 10 to 45
days of age (Table 2). It can be noticed that quails fed diet containing 0.0%
enzyme had the highest FI during the periods from 10 to 38 and 10 to 45 days of
age. While, quails fed diet containing 0.1% enzyme resulted in the lowest FI
during the periods from 10 to 38 and 10 to 45 days of age.

Table 2: Effects of substituting YC by some by-products of medicinal and
aromatic plants with or without enzyme supplementation on live body
weight (LBW, @), live body weight gain (LBWG, g) and feed intake
(FI, g) of Japanese quail.

Items | Live body weight Live body weight gain Feed intake
Age
period 38 days 45 days 10-38 10-45 10-38 10-45
(days)
Treatment
1 185.6+3.49' |  205.0+4.46° 136.1+3.13° 155.4+4.19% 526.0+1.9" 683.5+2.4°"
2 190.243.49%0 | 218.7+4.465P 140.0+3.13%¢ | 168.4+4.195C 519.9+1.9' 679.9+2.4'
3 197.743.29° | 223.1+4.21"% | 147.3+2.95"° | 172.743.96"® | 562.4+1.9° 729.3+2.4°
4 186.3+3.29% | 210.1+4.26°¢ 135.9+2.95¢ | 159.1+3.96°¢ 542.3+1.9° 702.1+2.4°
5 190.8+3.29 218.3+4.215<P 139.5+2.958¢ 167.0+3.965¢P 580.9+1.9" 767.142.4°
6 189.4+3.29 207.614.26% 140.0+2.95%¢ | 158.2+4.00° | 550.5+1.9° 714.8+2.4%F
7 192.6+3.29% 211.6+4.26°°F 141.6+2.95"8¢ 159.9+3.96°PF 544.8+1.95 698.7+2.4F
8 194.243.29°% | 218.9+4.215° 144.3+2.95"® | 169.1+3.96° 532.1+1.97 709.9+2.45
9 193.7£3.45%¢ | 220.8+4.41°%¢ 144.3+3.09°% | 171.444.14"® | 550.7+1.9° 717.9+2.4°
10 199.1+3.33* | 222.6+4.31"% 148.6+2.99" | 171.9+4.00"® | 573.9+1.9% 751.142.48
11 197.6+3.33% 229.6+4.31* 146.942.99”8 | 179.3+4.00" 569.4+1.9% 755.6+2.48
12 189.6+3.33" | 210.0+4.26°F 139.742.998¢ | 160.1+4.00°® | 530.0+1.9 689.6+2.4°
13 184.0+3.33¢ 207.7+4.26% 134.3+2.99° | 158.0+4.00° | 530.5+1.9 698.3+2.4
14 190.8+3.29% | 225 1+4.2148 141.142.95"%¢ | 1754+3.96"% | 551.3+1.9° 726.3+2.4°
Overall Mean | 191.8+0.75 216.6+0.86 141.6+0.65 166.3+0.79 547.3+0.51 715.8+0.64
Sex effect :
Female 204.1+1.07% 235.8+1.23* 153.5+0.93* 185.141.12% | e | e
Male 179.4+1.06° 197.3+1.218 129.8+0.92° 147541108 | - | -
Level of YC substitution%:
0.00 % 187.94+2.49 | 211.84+3.23 138.01+2.24 161.92+3.04 | 522.93+2.02° | 681.70+2.77°
8.00 % 192.98+1.36 | 217.20+1.77 142.60+1.22 166.65+1.66 | 546.83t1.16° | 714.20+1.59°
16.00 % 191.28+1.37 | 216.99+1.78 141.25+1.23 166.96+1.68 | 556.42+1.16~ | 729.39+1.597
Type of plant:
Dill 191.07+1.66 | 214.84+2.19 140.69+1.49 164.28+2.06 | 559.03+1.45" | 728.34+2.09"
Parsley 194.90+1.67 | 218.41+2.22 144.69+1.51 167.94+2.08 | 550.39+1.45° | 719.42+2.09°
Peppermint 190.48+1.68 | 218.09+2.20 140.47+1.51 168.23+2.07 | 545.39+1.46° | 717.56+2.10°
Enzyme :
0.0% 191.79+1.28 | 216.68+1.66 141.47+1.56 166.32+1.15 | 552.27+1.21" | 721.71+1.68*
0.1% 191.38+1.27 | 216.13+1.66 141.36+1.56 166.00+1.14 | 542.86+1.20° | 710.53+1.68°

1 Mean + standard error of the mean.
a, ...d, and A,... I, values in the same column within the same item followed
superscripts are significantly different (at P < 0.05 fora tod ; P <0.01 for A to I).

by different

Feed conversion (FC), Crude protein conversion (CPC) and Caloric
conversion ratio (CCR): Results presented in Table 3 indicated that
substituting YC by some by-products of medicinal and aromatic plants with or
without enzyme supplementation significantly (P<0.01) affected FC, CPC and
CCR during the periods 10 to 38 and 10 to 45 days of age. It may be observed
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that quails fed diet 8 (parsley BP replacing 8% YC + 0.1% KD) had the best FC
and CCR values during the period from 10 to 38 days of age, quails fed diet 2
(control + 0.1% KD) had the best CPC value during the same period (10 to 38
days of age). Quails fed diet 2 (control + 0.1% KD) had the best FC, CPC and
CCR values during the period from 10 to 45 days of age, followed by those fed
diet 14 (peppermint BP replacing 16% YC+0.1% KD) during the same period.
Quails fed diet 5 (dill BP replacing 16% YC) had the lowest FC, CPC and CCR
values during the periods from 10 to 38 and 10 to 45 days of age. These results
agree with the finding of EI-Gendi, et al. (1994) who indicated that there was an
improvement in feed conversion with feeding herbal products as feed additives
that could be attributed to their effect on improving the digestibility of dietary
protein in the small intestine. In this connection, Ustun, et al. (1990) reported
that black seed oil contains high amounts of unsaturated fatty acids which are
capable for inhibiting mold growth and aflatoxin products. Thus changes in the
efficiency of feed utilization are mainly depending on the difference in feed
intake followed by the differences in live body weight gain caused by oil
administration. Also, the present results are in accordance with those reported by
El-Husseiny, et al. (2002) and Osman (2002) who observed that broilers fed
hot pepper or black seed oil had significantly better protein and energy
conversions than the control group.

Concerning sex effect (Table 3) females had significantly better FC , CPC
and CCR (P<0.01) than males during the periods from 10 to 38 and 10 to 45
days of age. Level of YC substitution insignificantly affected FC and CCR during
the periods from 10 to 38 and 10 to 45 days of age (Table 3). Level of MAPB
significantly affected CPC during the periods from 10 to 38 and 10 to 45 days of
age (Table 3). It can be seen that quails fed MAPB to replace 16 % of YC had
poor CPC during the periods from 10 to 38 and 10 to 45 days of age. Feeding the
control diet (0.00% MAPB) resulted in better CPC during the periods from 10 to
38 and 10 to 45 days of age.

Type of MAPB significantly affected FC, CPC and CCR during the
periods from 10 to 38 and 10 to 45 days of age (Table 3). It can be seen that
quails fed parsley diet had the better FC, CPC and CCR during the period from
10 to 38 days of age, while, quails fed peppermint diet had better FC, CPC and
CCR during the period from 10 to 45 days of age. Feeding the dill diet resulted in
poor FC, CPC and CCR during the periods from 10 to 38 and 10 to 45 days of
age. Enzyme supplementation insignificantly affected FC, CPC and CCR during
the periods from 10 to 38 and 10 to 45 days of age (Table 3). These results
disagree with those of Ali, et al. (2006) who indicated that enzyme
supplementation to poultry diets improved the nutritional value of cereal grains
and their by-products.

Performance index (Pl): Data presented in Table 4 show that substituting YC
by some by-products of medicinal and aromatic plants with or without enzyme
supplementation significantly (P<0.05 or P<0.01) affected Pl values during all
periods studied. Quails fed diet 8 (parsley BP replacing 8% YC + 0.1% KD) had
higher PI value during period from 10 to 38 days of age. Quails fed diet 2
(control + 0.1% KD) had better PI value during the period from 10 to 45 days of
age, followed by those fed diet 11 (peppermint BP replacing 8% YC) during the
same period. Quails fed diet 13 (peppermint BP replacing 16% YC) and 6 (dill
BP replacing 16% YC + 0.1% KD) had lower PI values during periods from 10 to
38 and 10 to 45 days of age. These results agree with the findings of Osman
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(2002); Ibrahim, et al. (2004) and Osman, et al. (2004) who reported that value
of performance index was significantly improved by feeding natural MAP.

Table 3
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Regarding sex effect (Table 4), females had significantly (P<0.01) better
Pl values than males during all periods studied. Level, type of MAPB and
enzyme addition insignificantly affected Pl during the period from 10 - 38 and 10
- 45 days of age (Table 4).

Chemical composition of Japanese quail meat:- Data presented in Table
4 show that the MAPB significantly (P<0.01) affected moisture, protein and fat
percentages of quail meat. The highest moisture and higher protein (consequently
lower fat%) values were observed for quails fed diet 13 (peppermint BP replacing
16% YC), while those fed diet 2 (control + 0.1% KD) had higher fat % (and
consequently lower moisture and protein%). This is in accordance with results
reported by Al-Harthi (2004). However, insignificant differences were observed
in ash and NFE percentages of meat.

Concerning sex effect (Table 4), females had significantly (P<0.01)
higher moisture and protein % than males, while, females had lower fat (P<0.01)
and ash% (P<0.05) than males. However, there were insignificant differences
between the two sexes for meat NFE% (Table 4). Present results disagree with
those of El Full (2000) who reported that sex did not affect chemical composition
of Japanese quail meat (front, rear and whole carcass).

Carcass parts had significantly (P<0.01) different values for moisture,
protein, fat and ash%, in which front part had higher moisture, protein and ash%
than rear part, while rear part had higher fat % than front part. However, NFE%
of meat was insignificantly affected by carcass parts (Table 4). The inverse
relationship between percentage moisture and fat values obtained in the present
study is in agreement with those reported by Marks (1993) and Ragab (2001) in
chemical composition of Japanese quail meat.

Data presented in Table 4 show that level of MAPB significantly affected
moisture and fat% of quail meat. The highest moisture (consequently the lowest
fat%) values were observed for quails fed the MAPB to replace 16% of YC in
diet, while those fed the control diet had the lowest moisture% (highest fat%) of
quail meat. The results indicated that type of MAPB and enzyme
supplementation insignificantly affected chemical composition of quail meat
(Table 4).

Therefore, it may be concluded that the three types of MAPB used in this
research can substitute up to 16% of YC during the periods from 10-38 and 10-45
days of age without any detrimental effect on chemical composition of Japanese
quail meat.

Slaughter parameters: Data presented in Table 5 show that substituting YC by
some by-products of medicinal and aromatic plants with or without enzyme
supplementation significantly (P<0.05 or P<0.01) affected the percentages of
gizzard and total giblets. Quails fed diets 13 and 14 had significantly higher gizzard
and total giblets%, while quails fed diet 2 (control + 0.1% KD) had significantly
lower gizzard and total giblets%. Quails fed diet 7 (parsley BP replacing 8% YC)
resulted in insignificantly higher abdominal fat%, whole rear and front meat%.
Quails fed diet 12 (peppermint BP replacing 8%YC+ 0.1% KD) had insignificantly
higher carcass weight after evisceration, rear meat and dressing%. Quails fed diet 13
(peppermint BP replacing 16% YC), 11 (peppermint BP replacing 8% YC), 14
(peppermint BP replacing 16% YC+0.1% KD) and 4 (dill BP replacing 8% YC +
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0.1% KD) resulted in insignificantly higher carcass weight before evisceration, liver,
heart and whole front%. Similar findings were reported by Abd El-Latif, et al.
(2002); El-Husseiny, et al. (2002) and El- Ghamry, et al. (2004) who reported that
value of dressing% was significantly improved by feeding natural MAP.

Table 4
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Concerning sex effect (Table 5), females had significantly (P<0.01)
higher carcass weight before evisceration, liver and total giblets% than males,
while males were significantly (P<0.01) higher than females in heart, abdominal
fat, carcass weight after evisceration, whole front, whole rear, rear meat and
dressing%. Whereas, insignificant differences of slaughter parameters were
observed between the two sexes in gizzard and front meat%.

Level of MAPB insignificantly affected slaughter parameters except
gizzard and total giblets% (Table 6). It can be seen that quails fed MAPB to
replace 16 % YC in diet had the highest percentages of gizzard and total giblets.
Feeding the control diet (0.0% MAPB) resulted in the lowest gizzard and total
giblets%.

Results indicated that type of MAPB significantly affected percentages of
gizzard%. It can be seen that quails fed peppermint diet had higher gizzard%.
However, insignificant differences were observed in other slaughter parameters.
Enzyme supplementation insignificantly affected slaughter parameters except
heart%. Therefore, it may be concluded that the three types of MAPB used in this
research can substitute up to 16% of YC during the periods from 10-38 and 10-45
days of age without any detrimental effects on the slaughter parameters (Table 6).
Serum constituents: Data of serum constituents analyses are summarized in
Table 7. The results of serum constituents indicated that substituting YC by some
by-products of medicinal and aromatic plants with or without enzyme
supplementation significantly (P<0.05) affected total protein and globulin values.
It can be seen that quails fed diet 10 (parsley BP replacing 16% YC + 0.1% KD)
had higher serum total protein and globulin values. Quails fed diets 2 and 13 had
lower serum total protein and globulin. These results agree with findings of
Abdel Malak, et al. (1995) and Ibrahim, et al. (1998) who stated that adding thyme
or fennel to broilers diets enhanced plasma total protein as well as albumin and
globulin. Increase in globulin content may be due to the immunostimulant effect of
thyme or fennel. Similar results were obtained by Azouz (2001); Abd El-Latif, et
al. (2002) and Al-Harthi (2004).

However, insignificant effects were observed in calcium, cholesterol,
triglycerides, AST, ALT, albumin and glucose. In this regard, Abdo, et al. (2003)
and Soliman, et al. (2003) indicated that there were no adverse effects on blood
components due to the addition of different MAP additives, as well as they had no
deleterious effects on liver functions. Red pepper at 1.5% level and the combination
of red pepper + marjoram (1.5%+1.5%) insignificantly (P<0.05) increased, both of
blood total protein and albumin. Concerning sex effect (Table 7), females had
significantly (P<0.01) higher calcium, triglycerides, AST, ALT, total protein and
globulin than males. Whereas, insignificant differences were observed between the
two sexes for the other serum constituents (cholesterol, albumin and glucose).

Level of MAPB insignificantly affected serum constituents except glucose
(Table 8). It can be seen that quails fed MAPB to substitute 16% of YC in diet had
higher serum glucose (mmol/L). It is of interest to see as the level of addition of
MAPB increased serum glucose value increased. This may be due to MAPB active
compound which stimulate serum glucose. The results indicated that type of MAPB
and enzyme supplementation insignificantly affected all serum constituents studied
(Table 8). From this table it can be observed that quails fed parsley had
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insignificantly higher serum glucose than those fed dill or peppermint containing
diets, where quails fed parsley containing diet had significantly higher serum glucose
(Table 8).

Table 5
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Table 6
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Table 7
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Table 8
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Table 9
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Mortality rate %: Cumulative mortality % was calculated during the period
from 10 to 45 days of age and presented in Table 7. Obtained results indicated no
mortality percentage in quails fed diets 3 (dill BP replacing 8% YC), 4 (dill BP
replacing 8% YC + 0.1% KD), 5 (dill BP replacing 16% YC), 8 (parsley BP
replacing 8% YC + 0.1% KD) and 14 (peppermint BP replacing16%YC+0.1%
KD). However quails fed diet 9 (parsley BP replacing 16% YC) had the highest
mortality value being 2.9%, the percentage of mortality was 1.5% in quails fed
the other diets. This is in accordance with results reported by Abou-Egla, et al.
(2001) and Hassan, et al. (2004) who reported that mortality rate decreased in
chicks fed diets supplemented with herbal preparations as compared to
unsupplemented one.

Economical efficiency (EEf): Results in Table 9 show that EEf value during the
period from 10 to 38 days of age was improved in quails fed the diets containing
MAPB (except diets 4, 5 and 14) as compared with the control. Quails fed diet 9
(parsley BP replaced 16% of YC) gave the best economical and relative
efficiency values (being 2.722 and 110.3 %, respectively) then quails fed diet 8
(parsley BP replacing 8% YC + 0.1% KD) (2.635 and 106.8%, respectively),
followed by those fed diet 10 (parsley BP replacing 16% YC + 0.1% KD) (2.617
and 106.1%, respectively) as compared with the other treatments or the control.
Whereas, quails fed diet 4 (dill BP replacing 8% YC + 0.1% KD) had the worst
corresponding values, being 2.369 and 96.04%, respectively. The relative
efficiency varied between -3.96 to +10.3 % which is of minor importance
considering the other factors of production.

Therefore, it can be concluded that MAPB can be used instead of YC in
Japanese quail feeds at a level to substitute up to 16% of YC. The diet of choice
is that containing parsley followed by peppermint then dill. These results are in
harmony with the conclusions reported by Abd EIl-Latif, et al. (2002) and
Osman (2002). Also, Hassan, et al. (2004) and Osman, et al. (2004) indicated
that economical efficiency value improved at 7 weeks of age in chicks fed diets
supplemented with herbal feed additives, which may be due to the good
performance and feed conversion of these treatments.
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