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without Prebiotic ""'Dry Bread Yeast" on the Production Performance , quality traits and egg
Sensory Characteristics of the ISA BROWN Layer Chicken
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Abstract

The aims of this study is to determining the effect of using 1% of three types of Black Seeds powder
(Saudi, Syrian and Turkish) with or without 0.1% prebiotic (dried bread yeast) on the production
performance , quality traits and egg Sensory of the layer chicken (ISA Brown). A total of 128 chickens
(25 weeks of age) placed in a cage with dimensions of L:200, W:90, H: 186 cm were fed with 8 different
diet with ad libitum of water and fed for 90 days as follows: First diet (no additives as the Control); The
second treatment diet included 1% Saudi black seeds powder; The third treatment included addition of
1% Syrian black seeds powder; The forth treatment included addition of 1% Turkish black seeds powder;
The fifth treatment included addition of 0.1% dry bread yeast; The sixth treatment included addition of
0.1% dry bread yeast and 1% Saudi black seeds powder; The seventh treatment included addition 0.1%
dry bread yeast and 1% Syrian black seeds powder; And the eighth treatment included addition of 0.1%
of dry bread yeast and 1% Turkish black seeds powder. The results indicate significant improvements in
the Egg Production of the 3, 4, 5, 6 and 8 treatments by 8.88%, 14.20%, 16.10%, 12.39% and 11.99%
respectively compared with the Control diet, while no significant differences obtained in the egg weight
between all treatments. treatments 4, 5, 6 and 8 were shown improvements in the egg mass compared
with the Control diet and Significant improvements were also observed in Food Conversion ratio in 4 and
8 treatments compared with 6 treatment, while no significant differences were shown in the energy,
protein, methionine and lysine conversion ratio for all treatments. Always there were no significant
differences in the external and internal specific traits of eggs, eggs sensory and percentage of internal
organs weight.
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(Ul o3 guad) Aall 5 bl el ya e Jliaall Qs Jona b (5 sine (ypeind
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B sad) (g guall (beadl g (Sl gl 3 gnadl) slagad) Lial) ol (§gamia (o (oalia ADG pladind i 1(2) Jgta
(el Uil Janall) ISA BROWN b} zlaall (Lags 90-1) gasll (AL o1 A (4dlad) 540

(ps2 90-1) 58l AlN) £)Y) Jara Al
(&) Ll Alis (&) v &ls H.D% oaxnl gl
1.77+49.00 ¢ 1.12+62.48 a 2.16 +78.44 ¢ T1
1.11+53.07 abc 0.55+63.13 a 2.10 +84.07 bc T2
1.34+52.76 abc 0.75+61.77 a 1.71+85.41 ab T3
1.75+55.86 ab 0.90 +62.36 a 2.09 +89.58 ab T4
0.39+56.72 a 0.29+62.28 a 0.73+91.07 a T5
1.41+54.44 ab 1.68+61.75 a 2.18+88.16 ab T6
1.98+51.65 hc 0.24+61.60 a 3.43+83.85 hc T7
1.44+5503 ab 1.01+62.68 a 0.90 + 87.79 ab T8

Yo5dlaial (s siua e EObaall ¥ aza G (5 giae GRS 35a g (a5l 3 sanll e RaliAAN Co g pall yads*

Ll )sh (smmse (0 %1 e Aadall oginl TT2AEA a5 s (g sanll Bl s olapudl Lall (0 g 53 (5] (B smana (00 AllA (51 () Adlaa) T ¥
T5eS A slagad) Lall 55 Bsae 0 %1 (o A8l Coginl Thes sl shasudl Lall Gona o %1 o 28dall Cginl (T3esa5mudl clasudl
gl T7¢ @l Glall (0 %0.1 + @2seadl slapud) Lall 55 (55mmsa 50 %1 e didall il TEe sl Gl (e %0.1 o dislall < giaf
+ S elagall Ll H5h (3smase e %1 o Aadall Cisial (T8 sl Gladl (10 %0.1 +sosmdl slasadl Lall H5h (3smise 00 %1 o dadal)
gl Gl (e %0.1

5l Galuad) g (Sl gosmalle g3 sanadl) £3 guud) dal) Hok (5eamua (pa (oilia A5G aladiu) ¥l :(4) Js>
(el Uadd) & Jarall) ISA BROWN abad) glaall ) dudall & JAY) 4o oil) ciliual) Jara A (A8l J:30) 3 jad)

(52 90-1) Al da JAY) e 5il) clbial) Jara e alaall
(ale) 348 dlac Jars [ (al)dudagdl JSa gy [ Llagll o 5l o5l
0.14+7.96 a 214+77.79 a 0.00+1.10 a T1
0.16+8.33 a 0.37+78.97 a 0.00+1.10 a T2
0.18+8.15 a 0.89 +78.66 a 0.00+1.10 a T3
0.19+8.05 a 0.37 +77.86 a 0.00+1.10 a T4
0.12+8.39 a 0.48+78.28 a 0.00+1.10 a T5
0.17+8.28 a 0.70+78.90 a 0.00+1.10 a T6
0.09+832 a 1.24+78.85 a 0.00+1.10a T7
0.25+7.89 a 241+79.75 a 0.00+1.10 a T8

Yo5dial) (5 shun e CBlalaall C¥ e G (5 sine CINEAN dsa g I 3l sl 3 panll Cpanim AalE) Ca g all i

Ll sk Gsnme (0 Bl e Alall cgind TT2AHAN A 500k (g anll il slasudl Lall e £ 55 g Gsmmsa (0 A (g (i) Alalas): T1H*
TSeeS A slagad) all 55 Bsne 0 %1 o A8dall ugind T sll slasudl Lall Gona o %1 o A8dall Cginl (T3esa5mudl chysudl
gial TT7¢ gl Gl (e %0.1 + sasmadl elasadl Lall [ 5h (3 snmsa (0 %1 o Aidal) Cgial [TEs sl Gilud) 00 %0.1 (e Aiidal) & gial
+ S slagall Al H5h (Bsmase 0o %1 o Aadall Cigial T8 sl Gladl (10 %0.1 +ssedl slasudl Lall H5h Bsmise 00 %1 e didal)
s Gl e %0.1
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K] 43l oidall SJasadll Jalaa g cllall Mgiad Jara ‘__,é(aﬁla.l\ BN 3):\&) ‘“5‘9..3;3\ dgl.ulb (gSJﬂ\‘ éJy.dh é-\M‘)Q‘Jﬂ‘ 3\,\;1\ JJS,: Ba (a {eila Pyl e\éil«.u\ Jgﬁli ;(3) Jeia

(il Uadl) & Jarall) ISA BROWN (iabad) zlaall cppaaidll g ¢ gafivallc (g pal)

(232 90-1) el Jaxall laall
J19a3 Jalaa Ji9a3 Jalaa . .
ol Sl | omdd | omidias | BSOS g g | de ddee o it Jelas .
. . ) . . gl . . Al lgiual) A3l R Calall gt
sale) M giunall axla) [aila) Sginsdl) Faree) fot) Dlgind) | 5 sl L ot/ a2) i13al) )
el | (psoblaile) | pi/oisde (o9 G e (s | FEFF) | (e fions) (s (esfoee) |/
(e (uan

0.39 £15.45 | 10.12+757.27 | 0.20£7.92 | 5.19+388.34 0.00 £0.33 | 0.22+16.50 | 0.14 +5.54 3.63+271.84 0.04 +£1.98 1.29 + 97.08 T1
a a a a a a a a a a

0.38 +14.05 | 15.05+745.70 | 0.19+7.20 | 7.71+382.41 0.00 £0.30 | 0.32+16.25 | 0.13 +5.04 5.40+267.69 0.02+1.80 1.92 +£95.60 T2
a a a a a a a a b a

0.31+£14.80 | 16.92+780.87 | 0.06 £7.58 | 8.67+400.44 0.00 £0.32 | 0.36%£17.01 | 0.04 +5.31 6.07+280.31 0.02+£1.90 2.16 £100.11 T3
a a a a a a a a a a

0.86 +14.02 | 42.04+783.49 | 0.44+7.19 | 21.56+401.79 | 0.01+0.30 | 0.91+17.07 | 0.31 +5.03 15.09+281.25 0.03+1.80 5.39 + 100.44 T4
a a a a a a a a b a

0.55+14.35 | 26.86+813.96 | 0.28 £7.35 | 13.77+417.42 | 0.01 +0.31 | 0.58+17.74 | 0.19 +5.15 9.64+292.19 0.07 +1.84 3.44 +104.35 TS
a a a a a a a a ab a

0.37 £14.76 | 7.87+804.05 | 0.18+7.57 | 4.03+412.33 0.00+0.32 | 0.17#17.52 | 0.13 +5.30 2.82+288.63 0.09+1.89 1.00 + 103.08 T6
a a a a a a a a ab a

0.62 £14.67 | 26.19+758.01 | 0.32+7.52 | 13.43+388.72 | 0.01 +0.31 | 0.57+16.52 | 0.22 +5.27 9.404£272.10 0.07 +1.88 3.35+97.18 T7
a a a a a a a a ab a

0.32 £14.10 | 23.58+775.94 | 0.16 £7.23 | 12.09+397.92 | 0.0 +0.30 | 0.51+16.91 | 0.11 +5.06 8.46+278.54 0.02+1.81 3.02 £99.48 Ts
a a a a a a a a b a

%5dWia) (5 gia e Ellaall ¥ aza G (5 sina COEAN 3 ga g (A 2 gl 3 garll ana AdlRN Co gl s

Gsnma (0 %1 o A&dall Ggial 1 T3egagmudl ehagud) dall 5% Gsnnse 00 %1 o Aadall ginl T2A8AN 3 5 ned (g al) GBilall 5 slagull Lall (e £ 53 (51 Bsmase (o AIA (g (A5lEa) Adalna): T1H*
%0.1 + 2 smaall elasaall Lall 53 (3 sanse 0 %l (e Adall &gl (THs sall i) (e %0.1 e Ailall & gind TS S 5 elo gl Diadl )53y (§smise (0 %1 Ao Ailedl ginl 1 T4esy suall 613 gl Al
g5l Bl 0e %0.1 + S el sad) Aadl 5k (3 gnma (0 Y1 e A8dal) igiad T8 (5 all Gl (10 %0.1 +(ssmal) el saad) Lall s 5 smmn (0 %1 e Aidall igind 1 T7¢ (55l Gl (10
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Al il g%a dvad g Gl g pand) e cilia dmg.‘. (&ét,ﬂ A B yuad) g gl Bl g (S gugadle g2 ganadl) 510 gaud) dall ok (sama O (ol AN aladiu sl (5) Jsa>
S(eabl) UadlidJanall) ISA BROWN Gkl zlaall )

(552 90-1) el i Jona
* o) Ll clia “ ol Jia clha - Sl
3 ) ()39 A . bl gL ) 09 A i sy Lo X JMuall (59 dpd Jdual) hd Jaall ¢
(%) Sl B2y (2l) (%) ol | dysa dalod | Mg (%) ) (%)
0.16 + 13.05 1.12 +91.50 0.23+8.54 1.10 +63.30 0.06 £0.20 0.24 +3.20 0.95 + 49.85 0.31 +23.65 0.63 + 37.07 0.33+ 1454 T1
a a a a a a a a a a
0.30 + 13.65 1.19+91.20 0.35+8.50 1.16 +62.84 0.06 £0.20 0.11+3.18 0.28 +£50.53 0.25 +23.51 0.47 + 36.98 0.17 £ 14.49 T2
a a a a a a a a a a
0.30 + 13.75 0.85 +91.65 0.14 +8.61 1.51 +62.56 0.04 £ 0.06 0.24 + 3.65 0.64 +50.35 0.20 + 23.69 0.38+36.56 | 0.09 +14.60 T3
a a a a a a a a a a
0.33+13.17 0.73+91.40 0.13+8.71 1.25+63.21 0.07 £ 0.25 0.15+3.22 0.61 +50.67 0.23 + 23.62 0.29 + 36.62 0.15+14.50 T4
a a a a a a a a a a
0.25+13.46 0.60+91.44 0.13 +£8.57 1.11 +63.12 0.04 £0.18 0.16 £3.25 8.76 £59.89 0.16 £23.42 0.23 £ 36.65 0.13+14.70 T5
a a a a a a a a a a
0.30+13.19 0.95+91.15 0.16 £8.18 1.49 + 63.26 0.06 £0.16 0.19+3.14 0.41 £50.24 0.21 £ 23.55 0.20 £ 37.60 0.13+14.65 T6
a a a a a a a a a a
0.16 £ 13.64 0.95+91.69 0.18 +8.58 0.66 £63.21 0.05+0.14 0.22 £ 3.00 0.58 £50.12 0.29 + 23.15 0.28 + 36.81 0.16 £ 14.56 T7
a a a a a a a a a a
0.41+12.84 0.97 £91.31 0.27 £ 8.62 1.96 + 63.84 0.04+£0.12 0.18 +3.12 0.40 +£50.38 0.32 £23.32 0.33 £ 36.45 0.18 £ 14.46 T8
a a a a a a a a a a

Yo5Jlial) (s siuun Ao O labaall SV axa G (5 e AT 2 g g A 2a) sl 3 ganl) Gaa AR Ca g pall yuln*

d)ww%lujn;\sglﬂ\ Q}S;i T3‘L§3)’“‘J‘ ;\A)J\L;Jl J}md)mw%lulsls:\hjl Lll}ﬁ;‘ T26:‘.3L3.“\).\A$)§AAL'5}:\A.“ é.\l.u”) ;‘J}aﬂ\u‘w&}.\d\ é)ww@\.;é‘\ (M)\AAS\ELLAULA)T]_**
) G e %0.1 + S el sl Ll 53 (§smase (30 %1 o Ailad) gind (T8¢ (5 sl Gilad) e %0.1 5 sl elasuall Al 53 (5 ganna 00 %1 o Alall @gind 1 T7¢ 5 sl Gilid) e
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¢ oehdl) Ll e (Gshedl) Fabdl panll dal Gliall CVaee on disiee Bs8 dsas e b

& (‘;Sﬂ\j gJ}J\cgJM\) ela gl Aall o (8 emia (0 1% pladiny La ((:bd\ J s8ll gedaall (3laalledgSalledai) Hie oy oll)
(6) dsanll (8 e oa LS5 (gsandl Glad) (0 %0.1 @l Saead 92 )
00 3 ad) s gual) Bilaadl g (S gl g3 i)l gl Aal) gl (3 9auia (o (odilia A aladin) LU 1(6) Jgta
(bt Unilid Jarall) ISA BROWN (abadl zlaal) (s dual) cildual) & (43)

over alall J sl Al Gl PR FRE] R edaall claladl] #*
acceptability Texture Taste flavour odor colour appearance
0.14+7.00 024+7.04 | 025+6.57 | 0.15+7.09 0.18+6.61 | 0.28+542 | 0.27+5.85 T1
a a a a a a a
0.25+6.61 021+6.85 | 0.25+6.80 | 0.21+6.80 0.21+6.76 | 030542 | 0.20+5.57 T
a a a a a a a
0.21+6.95 024+6.90 | 025+6.85 | 0.25+7.04 0.21+6.71 | 0.36+5.23 | 0.20+5.80 T3
a a a a a a a
0.17+7.23 029+7.09 | 021+7.38 | 0.17+£7.33 0.42+6.95 | 043+575 | 0.35+5.71 T4
a a a a a a a
0.22+6.71 021+6.95 | 0.17+6.66 | 0.23+6.80 0.24+6.69 | 029+552 | 0.22+5.61 T5
a a a a a a a
0.26 +7.23 0.24+6.90 | 0.37+6.66 | 0.30+6.66 0.21+6.66 | 0.19+5.95 | 0.28+5.44 T6
a a a a a a a
0.20+£7.23 0.19+7.14 | 0.26+6.76 | 0.19+7.04 026+6.61 | 0.18+590 | 0.32+5.61 17
a a a a a a a
021+£7.14 0.36+6.80 | 0.36+6.90 | 0.20+6.85 0.11+6.98 | 0.19+581 | 0.16+5.58 T8
a a a a a a a

Y50 (5 e Ao EOllaall Y axa (5 sine SR 3ga g (A a5l 3 sarll e RdliAA g pall s

Lall 53 Gsme 0 %l o A8l Cogind T2 38 5y (5ol Giladl 5 elasadl Ll (o £ 65 () (Bomane (e AA (o) (L)) Aalaa): T1H*
5SS slagaadl Ll 5k Bsmase (0 %1 o Aidall &gial Theg ) elasudl dall (3smuse (3o %1 Slo Aidell &gial (T3 sl ¢l gull
gl T7¢ @l Glall (0 %0.1 + @2seadl slagud) Lall 55 (55mmsa 50 %1 e didall il TEe sl Gl (0 %0.1 o dilall < giaf
+ SO gl Ll H5h (3saase 0e %l e Aidall igial T8 (sl Glall (10 %0.1 Hssmdl shasudl Linll H5h (3snise 00 Yl e didal)
gl Gl e %0.1

s (aaildllecalillaslly 4 Slall dalall (sLaa¥l) elac V) b 4 gie i€ Lgie 5 juma 4y jedaall il i) o)

(e A sina S AsY) clicall ¥ anad cplil) K5 ol (488l elaal) 5 (uly ySialle anall and) 3L lad) aant) 41 SLall

mead O sl aa( Sy g sadligasaall) elasall Al 5 Bsase (e gl ADE e %1 Ao Ll o) ja
(7680 J52211)960.1 Ay (5 seadl Gildly (3302l

8 ad) (g gaad) (Gluad) g (SN gogudle (52 grudl) £ gusd) dal) ok (Boama O (pdlia DG aladiu il (7) Js>
(sl Uadl) £ Jarall) ISA BROWN bl zlaall 4daal) sLaal) ol g (b Aol <l i) & (Adlad) 5030

AGA 1A LAY ¢l 35 (b Apaadd) ) il Sl
Qi) a3 gstall
slaa¥) (s als sanal 3y | BLE als PO ST ol Bl gis | sl o ol gl | /eiad
% 4d8al) Yo b Sil) % % o2zl % Chall | % Awalldll % % i
053+421a | 001+023a | 03042624 | 024 j 376 | 0.94 j 2.26 | 0.07 ; 156 | 0.05 i 0.46 | 0.09 «;L 2.20 o.o5aJ_rb2.oo T1
042+462a | 00140224 | 021+267a | 020 j 372 | 0.40 j 222 | 0.25 ; 1.80 | 0.03 i 0.38 | 0.06 i 2.10 o.1ot:_rC1.75 T2
081+470a | 001+022a | 0.16+266a | 034 j 377 | 0.74 j 214 | 021 i 164 | 0.02 i 037 | 0.13 «; 2.14 o.o4aJ_rb1.95 T3
05045358 | 001+020a | 005+268a | 028 i 379 | 051 i 2.86 | 0.19 z 1.68 | 0.01 i 037 | 0.21 i 2.06 | 0.07 ¢a2.17 T4
027+477a | 0024025a | 0114260, | 033367 | 0.07£224 | 0.08+154 | 002+0.39 | 0.11%218 | 010+191 T5
a a a a a abc
08l+474a | 001+021a | 020+261a | 007 j 376 | 0.32 j 235 | 0.04 ; 161 | 0.02 i 039 | 022 i 2.21 0.06;_::1.81 T6
041+405a | 0014020a | 02942674 | 0-27+380 | 0.98£258 | 0.19£160 | 003+0.38 | 0.14%231 | 0.08+194 T7
a a a a a abc
109+433a | 004+023a | 011+260a | 035 j 3.71 | 0.60 j 2.94 | 018 i 152 | 0.02 «;L 0.46 | 0.33 «;L 211 | 0.14 icl.66 T8

%5Jin) (5 sisa e Clalaall S ana (5 e CDURI 3 ga 5 ) anl 51l 3 gaal) (e AdlAAN Cag el it

%1 e Aadall & gial 1 T3eg gmnd) elasudl all ) (3 snsa (00 Yol Sl Aidall igind T2 32 5 jaad (g suall Giludl g elasudl Tl (e g 53 (51 Bmmsn (0 A& () (Rlial) Alalas): T1**
Lall 5% (snmse 0n %1 ol Aadall gl THes sl Giladl 00 %0.1 e Aalal) @ gind TS S el gud) Lnll 53 (5 smmsa o %L o Aadall usind 1Thcg ) sudl el sudl Ll 3 3masa (10
el gull Lall 53 (3 snmin 00 %1 ol Adall Cusial T8¢ (55l Bilall (e %0.1 +egsmdl elagudl Ball )53 G smsa 0 Bl (e Alall Ciginl :T7¢ s anll Gl 5a %0.1 + (g2 madl 613 sl
gl Gl e %0.1 + S A
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! DY520.668 A Lanll (e 2als ol je LS FUEY (bl zlaall 4l LS Jumdl (b (8) Jsaa) (A el il
S ol 5 (Alal 38 5 j0es) 5ol Gilall e % 0.1 o & gind) & jlaal) digle el 3l duselal) Alelas ) gadal 4085 44K
Jisadll Jalae = (LY 52)anll (e aal g ol e b £ LY Audaall 46l : A0l Aalaad) Cavs sl (e 2a) 5 6 je LS Y Adaall

(o2 (e aalgal 2 glS Lty 4,3l 48l) Lalai®y) (g gaal) (8) Joa

Uy 43 44l A3 Jygatl) Jalaa ) g al S slS L.
Sedalsal fls | RS R /il a2) | ¥ ) cilal) ra G Ol 39 S lalaall
(S N39) o) (02 (i) (s

0.709 1.95 0.3585 358.54 T1
0.7578 1.80 0.4210 421.09 T2
0.7999 1.90 0.4210 421.09 T3
0.7668 1.80 0.4620 426.09 T4
0.6688 1.84 0.3635 363.54 T5
0.8051 1.89 0.4260 426.09 T6
0.8008 1.88 0.4260 426.09 T7
0.7801 1.81 0.1310 431.09 T8

o BV e Agilal) 2 sall 5 el 5 gl 5l allad) s SV sl 3 bl Sl e e e ¥

T3 sl el sl Ainll 5 (3 ymnsa (0 %1 (oo A i sial 2NN 38 5 psed (5 gl Bladls o1 sudl Tadl e 53 51 Gamne g0 Al (51 (B iall Alalaa): T #
Gl e %0.1 e didal) Cigial TTES S eligad) Dall Hsd Gonaa e %l e Al Cigial Taqg sl slagall Lal Gsae 0 %1 o Al @il
Fgosed) elagall Aall ) Gsnme (10 %1 Slo el Gigial T7¢ gl Bl G0 %0.1 + g2l slasadl Zall 55k B sae (0 Y%l e Akl G ginl 1 TEg sl

10.

11.

12.
13.

Gl Glall 50 %0.1 + S el sadl Ladl 0 Gsmine 00 Yol (Slo Aadall < gind T8¢ (550l Gl (50 %0.1

JALAAAS\
Cliall (any 8 ola gl dall g Alall ) b aladinl Ll (2011) Cpeldll BRI 2o o 5 dane adl e lin, aaall 1
48-31¢ (2)3 Al )l aslall (oo dlas | 320l Zlas (and 4o il
Lali¥) Clivall sy 8 4l (Nigella Sativa L) )2 sad) dall 53 dilal ,il5 (2009).0men alls Gl ¢ 3l 2
gl 18V L liad) 5 dpaludl) 5 LaliiV) clicall o 55 Aadall 3 ol sud) Apn (3 gaane 5i5¢(2013) dieland 5 5yl .3
(3) 222l (41) sl a8l )l e ) ) Asac )
Akhtar, M. S.; Nasir, Z.and Abid, A. R., (2003).Effect of feeding powdered Nigella Sativa L. seeds on
poultry egg production and their suitability for human consumption. Veterinarski Arhiv 73, 181-190
AL-Beitawi, N., EL-Ghousein, S.S.,( 2008). Effect of feeding different levels of Nigella sativa seeds
(black cumin) on performance, blood constituents and carcass characteristics of broiler chicks.
International Journal of Poultry Science 7, 715-721.
Angela S. Tserveni-Gousi.(2001). Sensory evaluation of eggs produced by laying hens fed diet
containing flaxseed and thymus meal. Arch. Gefliigelk. 200 I, 65 (2), 214 - 21 8, ISSN 0003-9098.
Aydin, R.; Bal, M. A.; Ozugur, A. K.; Toprak, H. H. C.; Kamalak, A.and Karaman, M., (2006).
Effects of black seed (Nigella sativa L.) supplementation on feed efficiency, egg yield parameters and
shell quality in chickens. Pakistan Journal of Biological Science 9, 243-247.
Aydin, R.; Karaman, M.; Cicek, T. and Yardibi, H.,( 2008). Black Cumin (Nigella sativa L.)
supplementation into the diet of the laying hen positively influences egg yield parameter, shell quality,
and decreases egg cholesterol. Poultry Science 87, 2590 2595.
Bachknudsen, K. E. ( 2001) Development of antibiotic resistance and options to replace antimicrobials
in animal diets. Proc. Nutr. Soc. 60, 291-299.
Bakhiet, A.O. and Adam, S.E.l., (1995). Therapeutic utility, constituents and toxicity of some
medicinal plants. A review. Veterinary and Human Toxicology 37, 255-258.
Baratta, M.T., Dorman, H.J.D., Deans, S.G., Biondi, D.M. and Ruberto, G., (1998). Chemical
composition, antimicrobial and antioxidative activity of laurel, sage, rosemary, oregano and coriander
essential oils. The Journal of Essential Oils Research 10, 618-627.
Best, P., (2000). Health booster from botany. Feed Int. 6, 15-16.
Boka J, Mahdavi A, Samie A, and Jahanian R. (2014). Effect of different levels of black cumin
(Nigella sativa L.) on performance, intestinal Escherichia coli colonization and jejunal morphology in
laying hens. J Anim Physiol Anim Nutr, 98:373-383
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2005). The effect of feeding rosemary, oregano, saffron and alpha-tocopheryl acetate on hen
performance and oxidative stability of eggs. S. Afr. J. Anim. Sci. 35:143-151

Burt, S. (2004). Essential oils: Their antibacterial properties and potential applications in foods. A
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