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Slaughter parameters: Quails fed diet 13 (peppennint BP 

replacing 16% YC) and 14 (peppennint 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 (peppennint 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 (peppennint 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 peppennint then dill. 

Kcy words: Medicinal and aromatic plants, peppennint, 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, 
restorative, antibacterial and antiparasitic drugs (Khodary, et of., 1996) on 
improving the productive perfonnance in poultry have been proven. 

Ali, et of. (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 af., 1998) 
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Table 3: Effects of substituting YC hy some hy-prodllcts of mcdicinal and aromatic "Iants with 
or without enzyme supplcmcntation on ~ccd convcrsion (FC), crudc protcin conversion 
(CrC) and caloric conversion ratio (CC J;') of Ja"ancsc (Inail.-----------.--- --- ----l._-----------

Items Feetl conversion Crude protein conversioll Caloric convcrsion ratio 
Age period 

10-38 10-45 10-38 10-45 W-3S'jW-4S- ,
(days) 

Treatmcnt 
3.94iO.09'oCO 4.50iO. II" oel> 0.93IiO.01 CI>E 

";0--0---------------
I 1.06'liO.03"'I>f. 11,4710.25"'" 13.IOiO.3.3''''''1> 

2 3.S2±0.09C I> 4.ISiO.II E 0.904+0.02 E ~- 11.I3iO.25CI> 12.09iO.33f.0.981±0.03 

3 3.S7±0.OSOCD 4.34iO.11 CI>E 0.94IiO.01CI>F. 1.055+0.03'Il"JI· 11.26i0.24O'-'1> 12.6210.31 ~::-
4 4.IOiO.OS\H 4.56iO.11 A"C 0.995iO.02 AO 

I. 109i11.03"" 11.9IiO.24"0 13.27:1.0.31 A"e 

4.23iO.OS' 4.6S+0.II A 1.026+0.02' . ~ 12.i6iO.2~ 
----~ 

5 ~.6iO.03" 13.5710.31 A 

6 4.0I±O.OSnc 4.64±0.II"D 0.973iO.02 DC 1.\26+0.03'\ 11.6210.2411C 13.45iO.3I,\l1 

7 3.97iO.OSoC 4.52±O.1I ABC 0.96-1iO.02 I1CO 1.096iO.03,\I'C 11.5SiO.2411<:0 1J.I4±O.31 "ii~ 
8 3.74±O.OSD 4.33iO.11 co£ 0.911i0.02I>E 1.043iO.03CI>E 10.92iO.241> I2.50iO.31 OE 

9 3.S9iO.09"CD 4.30iO.11 co£ 0.942±0.02cD£ 1.041 +0.03CI>E 11.29+0.2SIICD 12.48+0.321>£ 

10 3.94iO.OSoco 4.49iO.11 ARCO 0.9S210.02 I1CIl£ 1.0S6iO.03"lIcO 11.42±0.24 I1CO 13.03iO.31 "lIeo 
3.93+0.0S 8('0 4.31±0.11 COE 0.936+0.02'-'Of. 1.016iO.031>E>' 11.37il1.24oCO f---'--=--'-'-:----

II 12,46ill.31 0 £ 

3.S8iO.OS"CO 4,4liO.II"'-'0 0.924iO.02'1>f. 
_ '------.-

WJiO.24~'l2.78+0-:31I1C I>£12 1.052+0.03"( DE 

13 4.01±0.OS"C 4.52±O.11 "HC 0.9S6iO.02 HCOE 1.077+0.03""CD 11.57±0.240CD 13.04iO.31',ncD 

14 3.97±O.08°C 4.24iO.11 DE 0.94610.02 DCo£ 1.01IiO.03F.F 11.46iO.2411CO 12.24iO.31 £ 
(,verall 3.94iO.2 4.42±0.02 0.94SiO.004 1.063iO.00S 11.44iO.OS 12.S2±O.06 
Utan 

~C:_c:.x effect: 
11.37+0.09u-I'otmale 3.6110.3" 3.92±0.038 0.86910.01" 0.942+0.01 B 10.48±0.0811 

Male 4.27+0.03A 4.9210.03A 1.028+0.0 1'\ I.IS3+0.01 A 12.40+0.0S' 14.27iO.09A 

l'!vel ofYC substitution%: 
f-

0.9IS±0.02b I 1.02±0.02b0.00% 3.8S±0.06 4.32±0.08 11.30±0.IS J2.89±0.2"~ 

rc8.00 % 3.91±0.03 4.41,1,0.04 O.94S±0.01"-1"1.06±O.OI' I t.37±O.JO 12.80±0.13 
16.00 % 4.01±O.03 4.48±0.O4 O.966±O.0 I" I t.08±0.0." I t.61±O.IO 12.98±O.13 

T.YllC of plant: 
!Jill 4.0S±O.04" 4.SS±O.OS" O.98±0.OI' t.1J±O.O I" 11.76±0.12" IJ.B±O.16" 

~I'!iley 3.89±O.O4" 4.41 ±O.06'b O.94±0.OI" 1.07±O.01" 11.30±O.12 ' 12.79±O.16"' 
Peppermint 3.9S±O.04"b 4.37±O.OSb O.94±O.0IH 1.04±0.OI" I t.41±O.12" I2.CiJ±O.1 Cib 

Enzyme: 
0.0% 3.98±0.OJ 4.4S±0.04 O.96±O.01 1.07±0.01 II.S4±O.09 12.92±O.12 

0.1% 3.92±O.03 4.40±0.04 0.9,HO.01 1.06±0.OI 11.39±O.O9 12.77±O.l2 

I Mean ± standard crror of the mean. 
D•••• b, and A.... E, values in the same column within tl... ;ame item followed by differcnt superscripts arc 
signilicantly different (at P:s 0.05 for a to b ; f) :::O.Of for .\ to E). 
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Table 4: Effccts of substituting YC by some by-products of mCtlicinal and ar<l'"atic plants with 

or \vilhout cnzymc supplcmcntation on pcrformance indcx (1'1) and chcmic:,1 

composition of Japanese quail meat. 

Itellls 1'''[0 rillane, ill~'x ell'lII ie.1 '0111 "OS i lioII °[J a"all'" q lIoi I lII'a t%J 
Ag(:t~~::Od 10-38 10-45 Moistun' I Protein Fat Ash NFE 

f-=T=-'r":':ea'::"tL::.n"-l-c'-1tL--------'--------'-----.-- ."- I 
f--C-1-'-'-'---r--------.-:I,Tbc--r---------,C~·--'---=FG . " AUC IIC 
1-:- --t--3_.-'-57_7_i_U_.l_3-:-;:---+_3_..3_8_4i_0. ~ ~4.3iO.2._ ~~.3 \J.87iU.Z _~f-1.86io.21 1.27iO.03 

2 3.826iU.I3·b 3.S60iO.14A 63.1±0.Z" 18.3iU.3u 14.72+0.Z' 2.73+ O.ZI 1.15+0.03 I 
~~3=======~3~.~84~4~i~0~.1~2:'b==:~3~.7~8~2±~0~.~14~A:U=~=6~3;.2~i~0;.2:": 19.3iO.3A 13.88:1.0.2 

I1C 
2.37iO.21 1.25iO.03 

4 3.505iO.12·' 3.460iO.148c 64.7iO.2Ef 
· -,8:l±0.3[) 13.44iO.2c Z.49iO.21 1.27±0.03 

5 3.487iO.l2b' 3.455iO.148c 66.3iO.28C 19.2±0.3AD 1I.48iO.2" 1.83iO.21 1.19iO.03 
r-=-6 --t--3_.-'-S7_8_i_0_.'_2:-;:'bc.,..-+-3_.3_4_S±O_._14.c...-r+-6_S__.6_i_0_.2".c"",D 18.S:l.0.3ADC II.90iO.2 F.F 2.46iO.21 1.24iO.03 

7 3.776±O.1 r b' 3.S77±O.14ADC 64AiO.2EfG ISAiO.3cD 13A4iO.2c 2.54+0.21 1.2ZiO.03 I 
8 3.903iO.12" 3.7Sl±0.14AO 66.410.2 11 19.ZiO.3'1l 10.57:1.0.2(; 2.64:1.0.ZI 1.19iO.03 
9 3.717+0.13'b' 3.770+0.14AO 65.liO.2°F. 18.2iO.311 13.33iO.2cD 2.20±0.21 I. 17±0.03 

f---"-1O---+3=::."':'SO'-'6C::±O:::':":.1":'3:-;:'·-;:-'-+..:.3:..:..6...:.5..:.S±=.0:.:..:.14.:..,A'"oc;=-/....:6::5..:..:.7:":i:"::0':':.2',;oc-='u ~ ...!8.S±0.3'IIC 12. J8±0.2F. 2.1 0±0.21 1.22±ll:OJ 

II 3.773iO.13'b' 3.S32±0.14~ 63.910.2G IS.ZiO.3" 14.3S:l.0.2 'II 2.32±0.21 1.20±IU13 
12 3.732±0.13,b, 3.S4SiO.14AOC 66.1±0.28c IS.SiO.3'oC 11.62±0.2F 2.J2+OJ'-U6±o.iiJ 

1--'-13 -t-3_._46'--Z_i-'-0'--.1-'-3,..,'.,---+-3-..:..3-,-S_0±_(--,-"1 4(" 67.2±0.2' 19.5iO.3' 9.579±0.2" 2.51±0.21 1.21 ±0.03 
14 3.56SiO.12'bc 3.791±0.14'0 64.9iO.Z Ef IS.9iO.3""C 12.84:1.0.2" 2.IS:l.0.21 I.2liO.03 

L",O'.:.:'",",_I1-:--::--_L3_._69_4_±_0_.0_3__L-_3_.6_2_3±_0...0_3_~16S.05iO.06 j 18.73iO.07 12. (16±o.OS~ 2.32±<1.06 I. 24iO.0 1 
r_J\1nn , 

Sex effect : 

I-.::-F-:--:em:.:=a:..:le'---t-4.:::...:..:12:..:0:.::i:.::0:..:.0...:.4."_+-4.:...:.1...:.9...:;4i:..:O=-'-.0.:..4..·',--+6..:.6.:::.2:..::3.::±-'-0..:..o:.,!r',·.ri....:I.:.9_.:...:.O.:..S.::±O:..:.....:.IA..--T+--=WI..:..:1.28±O:(~r2:Zg(i.lillh1" l.2~iO~~ _I 
l\Iale 3.26SiO.04° 3.05IiO.04" 63.87±0.0911 18.42±0. I" 14.03iO.07A 2.44iO.0-g;;\" 1.24iO.O 1 

Carcass part: 

f--=-F.:..rO.:...:'.:...:lt__f--·_--~--_·_--_--_--_--_--_·-+-_.-_--_--_--_._--_--_--_---t_6..:..S-..:..S~i.O.09" 19.37±0.1' 
near ----.----------- ----------------. 64.7±0.09" 18.09±0.1" 

Le,·cl of YC snlJslilulion%: 
0.00 % 3.70±0.09 3.6Z±0.1O 63. 70±0.4S{ 18.48±0.3014.2lJ±iJ:6~ "T.29±0-:23 -1.24~O.OZ-

I-s=-'-.0::":0'-o:":Vo'-'-'-+3:":.-'-'76'-±':"':0:":.0:'::S---t-=-3':"':.6..=c6±-0'-'.-'-06':--+--'6:'::4'--.7-'-6-±0-'-'.~26:";11Irl--":'I·':"8':"':.6:'::7±-0'-'.':'18=-+-=[-":'2'-=.89±0.40"b 2.2S=!:~ .1.43±O.lI. 

16.00 % 3.61±0.05 3.S6±0.06 65. 79±0.26~ 18.S8±0.IS 11.88±0.40· 2.21±0.13 1.24±0.01 

Type of plant: 

f---=U.:::il,--I__-t-3:..:..:;6.0±::.:..:0..:.;.0:.:6__+-=3.:.::.S,.:;I_±0..:.;...;:.0-,-7_--t..:.6:..:.4..:.;.9-,-4-,-±-,-0.:.::.3=..3-t...:1:.::8.:.::.8:.:6.±.:...:;O"..=c2=..2_ c..!~~ 7±0.5_0-..b~ 9±0:16 1.24±0.0 I 
t--::-P",ars:.::..:...:le"--:-Y_f--3:..:..:.S0,--±...:O..:.;.0:.:6__+_=:3:..:.6-,-9_±-:c0...;:.0-;:-7_--t_6""S..:.;.3,=,8_±-,=0.33 18.63±0.22 12.3S±0.50 2.37±0.16 1.24±0.01 1 

Peppermint 3.64±0.06 3.64±0.07 6S.S0±0.3J 18.8J±0:2-2- '2.1 O±O.SO 2.32±0.16 1.2S±0.Uq 
Enzymc : 'I 

0.0% 3 66±0 DC; 3.60±0.05-1 64.9"'±0.261 ..:.1.:.8.:..:.7.:.:7±....:U:.:..:..:16:_+,11..:.1.::2.c::8::::5ol.::0:::.:3:..:.:~-J. 2.23±lJ:lzll.24±0.01 
L ::":0:..:..·~1o~Yo~====~3~:~~O~±~0~:0~5=====~3~.6~3=±':"0::..::.:...:."iJ5I:.c.5·6'5.i9±0:26T 18. 70±0.1 6 12.4 7±0.38 I 2.41 ±0.12 1.23±0.0 I 

I Mean ± standard error of the mean. 
a, •••c, and A•.•. II, values in the same colullln within the same itcm followcd I>y differcnt supcrscripts are 
significantly different (at I':s 0.05 for a to I> ; P =:;0.01 for A (0 E). 
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to...Tablc 5: Effccts of substituting YC by some by-products of mcdicinal and aromatic plants with or without enzyme supplcmentation ~ 
~ on some slaughtcr parameters of Japancse quail. 
~ 

....: "' 
~ 
"
~ 

..Q"' 
~ 

'. Carcass traits % 

Items Carcass 
I Liver II 

Total Abdominal C:lrcass Whole Whole Front Rear 

I 
. 

before Gizzard Hcart giblets fat 
after 

front 
Dressing 

e\"isceration ! c\'isceration rear meat meat 

Treatment 
1 I 80.01+0.63' I 1.66+0.15 I 1.39~1l.11c I 0.873±0.06 I 3.971:1:0.11" 1.15(.±OA~ 61.61±1.21 37.SI±0.S5 23.S1 ±0.68 S2.79±0.89 8~.07±0.87 65.59±1.33 

2 I 79.76+0.63 I 1.75±0.15 I 1.38+0.12" I 0.738±0.06 3.912±0.2Z' U58±OA~ 61.8HI.2J 37.95±0.85 .23.89±0.68 81.07±O.89 I 8~.36tO.87 65.75+1.33 

3 79.98±0.63 11.9HO.15 i I.71+0.I2"oc i 0.880+0.06 4.587±O.22,IOtd 0.992+0.~~ 63.00+1.21 38.52+0.85 2~.~8+0.68 S1.73±O.89 83.67+0.87 67.59+1.33 

~ I 80.92+0.63 ! 1.88+0.15 I 1.59+0.120C 0.792+0.06 ~.31J±0.12"'d 1.207+0.~~ 62.6~±UI I 39.03±0.85 23.61±0.68 81.96±O.89 I 83.86±O.87 66.95+1.33 

5 I 79.9~+0.63 i 2.19:t0.15 I 1.90+0.11.• 0 I 0.85~+0.06 -4.992+0.22"b 0.903±OA~ 61.00±1.21 37.31±0.S5 23.69+0.68 82.23±O.89 I 8~.56±0.87 65.99+1.33 
6 79.16+0.63 I 1.95+0.15 I 1.71±0.I2'\OC ! 0.819±0.U6 ....531 +O.12 olbcd 

0.S~8±OA~ 62.50+1.21 38.76±0.S5 23.74+0.68 81.09±O.S9 81.55+0.87 67.03+1.33 
7 i 79.63+0.63 I 2.03~O.15 ' 1.63±0.I2DC 0.850±0.06 4.558±O.22"bCd 1.~67±OA~ 6J.11±1.21 38AI±0.85 Z4.70±0.68 82.90±0.89 I 84.57±0.S7 67.67+1.33 
8 80.28±O.63 I 1.96+0.15 ! U6±O.12"C 0.759tO.06 .&.J17±O.22'nC'd OA80±OA4 62.64±1.21 38.62±0.85 24.02±0.68 80.39tO.89 I 83.51 +~.87 66.97+1.33 
9 . 79.38+0.63 I 2.21+0 :.' I 1.60±0 !2~~ ~: :Ull:~=f).fln I -I.745tO.22·" 1.1.3.~_:":1 .1.... 62A5tl.21 .l7.89±0.85 A.56+0.b8 81.19±O.89 83.58±IO.87 67.20+1.33-

-'.498+0.22"b"cd10 SOA6+U.63 ! 2.05±O.15 ; 1.65+0.12·c 
0.7~5tO.06 0.753±OA~ 61.80±1.21 37.26+0.85 2~.54±0.68 81.56to.89 83.16±O.S7 66.29+1.33 

11 79.35+0.63 I U3+0.15 I 1.59+0. n"C 0.859±0.06 4.934+0.22" IA08+0.~ 61.03tl.21 3704O±0.85 23.63+0.68 81.51±O.S9 83.89to.87 65.96t1.33 
12 80.21 +0.63 I 2.11 +0.15 I 1.76±O.12'oC 0.793±0.06 ~.711±0.22'" 0.906±OA~ 63.~0:1:1.21 38.90±0.S5 24.50t0.68 81.73to.89 85.09±0.87 68.11+1.33 
IJ 81.25+0.63 I 1.91:1:0.15 I 2.06+0.12' 0.8J6tO.06 ~.841+0.22·b 0.592+0.~ 62.23t1.21 37.67tO.85 24.56+0.68 81.99±O.89 82.65+0.87 67.07tl.33 
I~ 79.65±0.63 i 2.17:1:0.15 I 2.03±O.12' 0.89StO.06 5.1 53±0.22· 0.683±Oo44 60.25:1:1.21 36.8~±0.85 2304 1±0.68 80.9Ito.89 83.20t0.S7 6504 I±1.33 
Onr311 80.00±0.17 I 2.02±O.0~ i 1.68±0.03 0.825±0.02 4.577±0.06 0.992:'::0.12 62.11±0.32 38.03tO.26 2U8iO.18 81.65±0.2~ 83.69to.23 66.68±0.35 
;\It'an 

Sex effect 
Femal. I 80.89+0.24' \ 2.36+0.06" I 1.67±O.0~ I 0.7nto.ozo I ~.860+0.09' I 0.663+0.17° I 59.98±OA6° I 37.3-1+0.32" I 22.63±O.26" I 82.08±O.3~ I 8J.02±O.33" I 64.84+0.50· 
l\Iale I 79.II±O.H" I 1.67+0.06" I 1.69+0.0~ 0.87~+0.02' I ~.29HO.Q9° 1.32Ito.17' I 6~.24+0046' 138.71+0.32' I 25.53+0.26' I 81.22+0.3~ I 8~.37±O.33' I 68.53±0.50' 

I Mean ± standard error of the mean. 
a, ...d, and .-\, ... C, values in the same column within Ihe same item followed by different superscripls are significantly different (at P :$ 0.05 for a to d ; P ~0.01 

for A 10 C). 
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Table 9: Effects of substituting YC by some by-products of medicinal and aromatic plants with or without enzyme 
supplementation on economical efficiency (EE1) of Japanese quail (during the period from 10 to 38 days of age). 

14 

144.3 

0.551 

1955 

0.1-1 I 

13 

75.03 

0.531 

141.3 

1955 

0.134 

12 

77.70 

1-16.6 

0.530 

1955 

0.140 

11 

0.147 

0.569 

143.6 

181.71 

10 

0.574 

I 140.3 

9 

137.3 

I 0.551 

I 7 I 865 

0.581 i 0.551 I0.545· I0.532 

I \37.3 I \40.3 I 142.6 t 145.6 

4 

10.542 

!145.6 

3 

0.562 

142.6 

80.14 178.92 : 79.77 177.31 !77.72 [77.46 175.65 I 80.53 

2 

1955 I 1955 I 1955 I 1955 I 1955 11955 11955 I 1955 I 1955 11955 

0.140 10.147 10.136 10.140 10.140 10.142 10.144 10.144 10.149 

0.520 

148.8 

177.38 

0.136 

0.526 

76.69 

1195; 

r145.8 

d 

Item I 1 

A 

tB 
I a*b=c 

Ie 

~ 
~ 

....: 
~ 

~ 

....... 
~ 
~ 
~ 

..s.:; 
~ 

r 

d*e=f 

f-c=g 

I g/c 

100.0 

265.9 

1 189.2 

I 2.467 

. 

1273.7 

I 196.3 

U~53; 
1102.9 

1287.4 1265.9 

1207.3 !187.0 

12.~86- 1~9 
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