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Table 1- Feed ingredient and nutrient composition of basal diet from 1-14 d (g/kg)

(£S9LS 3 £.5) Shos ook Siss 1-14 01 dnulore oo S Sisy 1-14
Ingredient (g/kg) 1-14d Feed Calculated Analysis 1-14d
) (£S5 (5 JISLS) eyl 16 (55,5 2900
Corn 53.07 Metabolizable Energy (Kcal/kg)

(Pls 59 44) g Al PB (9 237
Soybean meal (44 % CP) 33.00 Crude protein

(cxgn 202 60) )5 (5gls el an JB g 7.9
Corn gluten meal (60% CP) 7.50 Threonine SID?

by ob5) (o5t psn 5 (et 5.7
Soybean oil 2.00 Methionine SID

Slaed S (9 ookl pan BB Gt +oysgste 9.0
Di-Calcium phosphate 1.52 Methionine + Cystine SID

ol S ookl pan LB cp 3 12.4
Calcium carbonate 1.33 Lysine SID

plabs S S 10.0
Salt 0.25 Calcium

ftna dpa JoSa oopd BB jiud 5.0
Mineral premix* 0.25 Available phosphorus

faialig JoSo s 18
Vitamin premixt 0.25 Sodium

sy =l » 2.3
L-Threonine 0.05 Chlorine

e = Jis> (5o 3 V15 Iotk) 98- 05 Jolo 226
DL- methionine 0.23 DCAB (mEq/Kg)

WLl 3 - ) Sl gl 125
L-Lysine HCL 0.31 Linoleic acid

5 e 250l i B oy Ll 221y 30 1D ity el e 3y 5000 ¢ iy ol A gy el 30y 13500 sl o 5 0
Bz oeeling 5 ke 10 BB (puoliyg p)5 oo 3 sl K3k p5 o 12 000k peling 2,5 e 30 B2 (eling p5 Lo 6 B elig ) lie 1 1K el
015 518 5 Jun 012 50 5 015 s 5 e 80 55520 1,5 o 80 s 5 B sl 5o 50 iS5 5 500 s 5 s /1

sosily] 003 3l gin BB 4l a2 gl p )5 Lo
'Each kg of diet contained: Vitamin A, 13500 I.U. trans retinol; Vitamin D3, 5000 1.U.; Vitamin E, 30 I.U. DL-a-tocopheryl acetate;
Vitamin K3, 2 mg; Vitamin B;, 1 mg; Vitamin B,, 6 mg; niacin, 30 mg; pantothenic acid, 12 mg; Vitamin B6, 3 mg; Vitamin Bz, 10
ug; biotin, 0.1 mg; choline chloride, 500 mg; Fe, 50 mg; Cu, 8 mg; Mn, 80 mg; Zn, 60 mg; | 0.5 mg; Co, 0.2 mg; Se, 0.15 mg.
2SID= Standardized ileal digestibility.
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Table 2- Effect of essential oil and antibiotic on mean of minimal inhibitory concentration of Escherichia coli and salmonella
typhimurium (mm) (experiment 1 In-Vitro)*

(g S0 clale Salmonella typhimurium? Escherichia coli?

Concentration () Marjoram B Fennel Pinus AR Marjoram B Fennel
50 15.732 17.342 8.28%c 11.68 16.28 25.322 23.29 17.572
40 16.122 15,282 6.57% 12.39 16.12 20.09° 21.79% 16.262°
30 15.622 11.33¢ 5.61%¢ 12.53 14.32 18.42% 18.26°° 15.032¢
20 12.59° 10.21° 5,14 10.31 12.69 16.340< 16.39% 13.17°¢
10 11.32° 8.29¢ 2.33% 9.33 11.37 14.33¢ 13.32¢ 11.38°
Cpmgloliis 12.58° 12.58% 12,6220 12.78 12.64 12.57¢ 12.72¢ 12.71%¢
Gentamicin

Sl s 15.672 15,612 15.582 15.72 15.47 15.82¢ 15.64% 15.66
Tetracycline

SEM? 0.92 0.99 2.78 1.35 184 1.30 1.43 141
P-Value 0.01 0.0001 0.05 0.08 0.35 0.0002 0.0008 0.05

(P<O/05) 5,15 (5,1 sme 33l 5 Lol Llod 1 ailin poi gy b Slisl g o o1

(Artemisiaannua) \ ;5,1 =AR 4 (Tanacetum balsamita) s .l ol =TB 2

Sl 3l clas =SEM 3

1 Means within the same line with no common superscript letter differ significantly (P < 0.05).

2 TB=tanacetum balsamita, AR= Artemisia annua.
8 SEM= Standard error of means.
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Table 3- Effect of essential oil and antibiotic on mean of minimal inhibitory concentration of Klebsiella pneumonia (mm)
(experiment 1 In-Vitro)*

(g Se) el _ . . i

Concentration () Pinus Artemisia annua Marjoram Tanacetum balsamita Fennel
50 11.18%¢ 19.12¢ 20.04 19.33* 13.96
40 10.55% 17.83% 16.27° 17.04% 10.082b
30 10.32b 15.723¢ 15.03° 13.690 11.32%
20 9.33° 13.57¢ 14.05° 12.09¢ 8.27
10 8.08° 10.29¢ 10.32¢ 10.72¢ 5.74°
Cploliis 14.27* 14.27% 14.31° 14.28%¢ 14.342
Gentamicin

Sl s 13.16% 13.04¢ 13.14b 13.02¢ 13.08%
Tetracycline

SEM? 1.14 1.20 1.19 111 1.73
P-Value 0.02 0.003 0.002 0.001 0.02

(P<O/05) 515 (gl simo 3M3T (g )bol Llodd jl aliio e g b Slac) gy 3
b ySbe 3,5kl sl =SEM 2

1 Means within the same line with no common superscript letter differ significantly (P < 0.05).

2 SEM= Standard error of means.
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Table 4- Effect of dietary treatments on broiler chickens performance from 1-7 day of age?

ialejl (gloo (p5) Brae STy (r5) o™ 03 S s
Experimental diets Feed intake (g) Body weight (g) Feed conversion ratio
(10L3) 4l o 243 199 1.22

Basal diet

(PPM 200) (ol s Siigm 1 + 4 o 210 197 1.06

Basal diet + Virginiamycin

(PPM 200) 59555 0 (yilool + 4oy 0> 201 182 1.13

Basal diet + Marjoram (200 mg/kg)

(PPM 400) 59555 50 (bl + oy 0y 194 176 111

Basal diet + Marjoram (400 mg/kg)

(PPM 200) _jsls8 yuiliol + 4l 05> 216 188 1.16

Basal diet + Artemisia annua (200 mg/kg)

(PPM 400) _j3ls8 yuiliol + 4l 05> 217 183 119

Basal diet + Artemisia annua (400 mg/kg)

(PPM 200) p ppuslolis bl + a3 050> 219 181 121

Basal diet + Tanacetum balsamita (200 mg/kg)

(PPM 400) p ppuslolis uslsl + a3y 0,0 223 181 119

Basal diet + Tanacetum balsamita (400 mg/kg)

SEM? 9.5 7.5 0.056

P-Value 0.06 0.37 0.31

2 SEM= Standard error of means.

(P<O/05) 5,15 (gl smo BMS! (5 lol Llod 1 ailia yoi gy by slisl gy p 1
b ke 35kl gl =SEM 2
1 Means within the same line with no common superscript letter differ significantly (P < 0.05).
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Table 5- Effect of dietary treatments on the amount feed intake, body weight and FCR of broiler chickens from 8-14 day of age*

2 cbojl slo No Challenge® Challenged with E. coli® Challenged with Salmonella®
Experimental diets?  FI(g) BW(g) FCR FI(9) BW() FCR Fl(g) BW(g FCR

1 491° 260° 1.88 411° 218° 1.88° 4434 199¢ 2.23H
2 6042 3032 1.99% 482° 239° 2.01° 490° 2312 2.12b
3 5390 286° 1.88 548°P 230% 2.38° 537 2278 2.37°
4 5942 289° 2.06° 455P 232 1.96b¢ 508° 221% 2.307
5 6102 308? 1.99% 5482 2522 2.17% 505° 2392 2.11°
6 6142 3167 1.95° 5382 243 2.46° 511° 223 2.29°
7 5912 285° 2.08? 454P 235% 1.93¢ 504° 218° 2.32
8 6112 292 2.09? 5602 227% 2478 528 233 2.26%
SEM* 4.6 7.8 0.293 12.7 9.3 0.27 3.9 7.2 0.122
P-Value 0.001 0.07 0.003 0.001 0.02 0.02 0.001 0.02 0.02

(P<O/05) 5,15 (5l sme 33l 5 Lol Llod 1 ailin yoi gy b Slisl 5w o o1

2 05 oo 400) 5555550 ISy el + 2l (A {p S5k )3 5 oo 200) 555550 S il + 2205 (B L0 lil IS Sigp il + a0l (2 anl) b o (17
200) p yeslolis Sy, il + 20l (7 {55k 5 £ o 400) 3158 ISy aem uibul + 2L (B S5k 5 5 oo 200) GBS (S50 uiled + sl (5 Soks
{p S35 23 2.5 o A400) pppulolis (ISUlg 10 il + 0l (B 5 (S okS )3 5 koo
Shs 5 <o =FCR 5 1 gy =BW (b0 1y =FI°
Loyl 3yl slas =SEM 4

1 Means within the same line with no common superscript letter differ significantly (P < 0.05).
21) Control= basal diet, 2) Control + Coli-stop 10 (200 mg/Kg), 3 and 4) Control+ Marjoram essential oil (200 and 400 mg/Kg), 5
and 6) Control+ Fennel essential oil (200 and 400 mg/Kg) and 7 and 8) Control+ Tanacetum Balsamita essential oil (200 and 400

mg/Kg).

3 FI= Feed intake, BW- Body weight and FCR= Feed conversion ratio.
4 SEM: Standard error of means.
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g Lo, L osds aJ9J—| 5095 (slads g 039y Bl pisren
“dsbe 3 Sluls 9wl o b (65 s gl Wl (sladrg>
0 0351 cLndngs Lajly,Sle o il (sby Jobo w039, sl
Cimor o siulojl slajlows pil.(3-1 (ola JSi5) wis oamlie
0351 5 ISty 1 b 01 039)] cllus (125 (slmdgr 9,500
sl il b el o o3 (Lis 8 Joao )3 Migello L o

slaargr S5 csls Curar p pibojl clajlog 45
4 Wigallw b ons oa9ﬂ 5 Sl il b o o>9ﬂ ol LbsS
(lgasS gl yuilud )»b ol 0ab 03l oyl 6 Jod> 3 iy
b sladrge S sk Curer p (5955550 5 p yaslold
400 4200 « g 5T 0aiS il ) slaasgs 39 b dxe wllo
S 55550 ol 5 oo 200 5 pyalols il 5.5 e
o 55938l olas &S o jd wiily (g yt0S Cumgai) dald 09,5 &
dy Jdg i Cund g Jdgyin SRl coge dald 095 4 Cas
(P<0/05) u (2555 (slatersy Copmogi]

oz (It L oad o9l (2555 sloazse
ot s 3955550 il 5 e 00 (gl 02 oS il >
Copmgil) dy by yin Cad g il Cowgidd A0 > Sald oS
Sy o Lo gl ysl aSiyl eus (P < 0/05) wiisly (s y2e8
d95 lsime (ASluda p3l b 00 039)l (2365 sladrgr by e
(P > 0/05)
= 9550 g el (A (sl il 3] elitl 3
Wgalls Ly 003 o39ll (2355 sloarse (53 slaslo Conox

porbl (ISt 33l (658l Copmar 2 J55555 50 5 pypeslols ¢ yBlg S
~avge &S b 3 (P> 0/05) 545 5 cxe wlls (255 (sladng>
9 F)?—“’I"L‘:’ uwl_ml (:)fu_lua 400 dl)lb 0 yu> odS c,éli)a <

Al 6yt el gSY (S aald 09)5 & Cond (5953550
(P < 0/05)

Tond)le gy 0 (855 Srg> g i claJgdS o (ilejl sbale 5B -6 Jgaa
Table 6- Effect of dietary treatments on white blood cell count of broiler chickens in day 14

2 cbojl slao No Challenge® Challenged with E. coli® Challenged with Salmonella®
Ei);'ft’sez“mema' H% L% H:L H% L% H:L H% L% H:L
1 26.37¢ 72.442 37.14¢ 32.49% 66.19° 0.51° 36.54 60.69 0.62
2 33.58b¢ 65.09° 52.23b¢ 33.67° 65.21° 0.522 37.09 60.53 0.44
3 31.22¢d 68.24% 46.09¢ 28.17% 70.15% 0.41% 39.73 57.75 0.69
4 30.43¢d 68.19% 45,37 26.67° 72.66° 0.37 39.67 56.69 0.71
5 37.032 59.68¢ 63.96% 28.22@ 70.50% 0.41% 39.68 58.52 0.81
6 30.19¢¢ 66.29% 48.24% 33.16° 65.48° 0.512 41.53 56.18 0.75
7 41.142 57.43¢ 74.08 27.67% 70.21%° 0.39%® 30.24 67.48 0.64
8 41.37° 56.73¢ 74.322 31.26% 67.74% 0.46% 35.21 62.47 0.58
SEM* 1.86 1.77 0.47 1.82 1.73 0.032 3.84 331 0.094
P-Value 0.001 0.001 0.001 0.057 0.044 0.04 0.51 0.33 0.54

(P<O/05) 5,15 (5l sme 33l 5 Lol Llod 1 ailin yoi gy b Slisl 5w o 51
3 25 o 400) 25550 Sy il + 3015 (4 (2,558 55 5 s 200) (555550 S0 e + 0l B 10 Gl 5 S ] + 205 (2 (30l3) 4l o (L2
200) pylols (S il + 3015 (7 (2,558 55 5 s 400) 315 ISl bl + sl (6 Sk 3 S o 200) 218 STy m il + 0L (5 S5k
{p S 93 2.5 o A400) pjpulolis (ISUlg 100 il + 0L (B 5 (S okS 13 5 koo
Copmsi) & by sin i = HiL 5 g m =H i =L°
Aoy Sole 31kl slas =SEM 4
1 Means within the same line with no common superscript letter differ significantly (P < 0.05).
21) Control= basal diet, 2) Control + Coli-stop 10 (200 mg/Kg), 3 and 4) Control+ Marjoram essential oil (200 and 400 mg/Kg), 5
and 6) Control+ Fennel essential oil (200 and 400 mg/Kg) and 7 and 8) Control+ Tanacetum Balsamita essential oil (200 and 400
mg/Kg).
3 L= Lymphocyte, H= Heterophil and H:L= Heterophil to lymphocyte ratio.
4 SEM: Standard error of means.
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Table 7- Effect of dietary treatments on the length of villi jejunum in broiler chicks (um)?!

2 ool slmoper Challenged with .
Experimental diets? No Challenge Coli. E Challenged with Salmonella
1 1072 838 979
2 1101 977 1194
3 1050 1176 1114
4 1194 1118 990
5 1021 1139 1067
6 947 1107 1080
7 1168 1167 1160
8 1159 926 1115
SEM? 68.3 95.6 474
P-Value 0.15 0.17 0.063

(P<O/05) 3515 (gl sime 3M3T (g )bol Llodd jl aliio e g b Slas) gy 3
2 255 e 400) 25550 (IS il + 3015 (4 (2,558 55 5 s 200) 555550 S0 il + 0l B 110 Gl 5 S ] + 205 (2 (30L3) 4l o (L
200) pylols (S il + 3015 (7 (558 55 5 s 400) 315 ISl bl + sl (6 Sk 3 5 o 200) 218 STy m il + 0L (5 Sk
{p S 23 2.5 o 400) pjpulolis (ISUlg 100 il + 0L (B 5 (S okS )3 p5 koo
Aoy Sole 3 lukl slas =SEM 3
1 Means within the same line with no common superscript letter differ significantly (P < 0.05).
21) Control= basal diet, 2) Control + Coli-stop 10 (200 mg/Kg), 3 and 4) Control+ Marjoram essential oil (200 and 400 mg/Kg), 5
and 6) Control+ Fennel essential oil (200 and 400 mg/Kg) and 7 and 8) Control+ Tanacetum Balsamita essential oil (200 and 400

mg/Kg).
3 SEM: Standard error of means.

Ycfurg,1><107) oni 0391 g Wl 2555 (sladgn poibl g )Sue Cunes p (otiolej] (slojlow ;55 -8 Jgas
Table 8- Effect of dietary treatments on ileal bacterial counts (cfu/g, 1x107)*

Zu@uj oy Salmonella Challenged E. coli Challenged No Challenge
Experimental diets? Lactobacillus Salmonella Lactobacillus E. coli Lactobacillus E. coli
1 412 11¢ 168 682 21¢ 185
2 23® 21° 91 28° 84°P 104
3 8P 7° 44 16¢ 45b¢ 75
4 13P 8 133 5¢ 75P 164
5 40 432 129 360 44bc 130
6 13P 5¢ 211 430 43bc 231
7 18P 6° 45 8¢ 51bc 54
8 10° 10¢ 15 5¢ 168 21
SEM?3 6.5 2.3 55.4 3.1 14.1 69.2
P-Value 0.016 0.001 0.43 0.001 0.001 0.43

(P<O/05) 35,15 (o)l simo 3M5] (g )bol Llodd jl aliio e g b Slas) gy 3

2 05 oo 400) 555550 ISV e il + als (4 {p S5k )3 5 oo 200) 555550 S il + 2205 (B L0 lil IS Sgmp il + a0l (2 (anl) b o (17
200) p yseslolis (SUlg,a0 sl + 20l (7 {55k 5 5 o 400) 3158 ISy aem uibal + 2L (B S5k 5 5 oo 200) GBS (S50 uiled + sl (5 Soks
{p S 23 2.5 o 400) pjpulolis ASUlg a0 il + 0L (B 5 (S okS )3 5 oo

Aoy Sole 3 lukl clas =SEM 3

1 Means within the same line with no common superscript letter differ significantly (P < 0.05).
21) Control= basal diet, 2) Control + Coli-stop 10 (200 mg/Kg), 3 and 4) Control+ Marjoram essential oil (200 and 400 mg/Kg), 5
and 6) Control+ Fennel essential oil (200 and 400 mg/Kg) and 7 and 8) Control+ Tanacetum Balsamita essential oil (200 and 400

mg/Kg).
3 SEM: Standard error of means.

P> 0/05) xizslss (6 y5b boangn poibl LugbiligSY e ladasgs JSL 03l 63l Cumer i 0g)S & s
Aol oy b b 59380 olod (po (g0 dixe gldl ¢ pizmoan 4 Lo uibul oles 39380 51 55 (ISt pol b ons 039l g5

Migollus b o0 o391 2555 (sladrsn porlil cMisallis Cman 5 o Lauill (35581 a8 Jls s (P < 0/05) ol jials opn
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oAty Sod 35 3 (12) w3 S b5yl Jsd B 525
e 6P Sl AS Caols (355550 (ISI puilul &S 0
Pseudomonas fluorescens. Escherichia coli L »sL
@ 4395 L.(11) )b o] Jgbl uslul 4 cons Bacillus cereus,
ool obySbas cu ol 55 Gaing cpl ) sdelcws @l
L 1, e S ool uizpan 5 6 35550
WU pie ols aios ) bl (19) 348 o5 Escherichia coli
2 gl 4 Yl 8L opl asy pac dla py 3leniS il
gyl 05 jd ol e &y uslwl (ol oL Slas cullss
(20) w5l Lbgspe il

oLS s il 5l pg ool p3 (ol iulel ol 0 d g b
Comole s Jods 4 (B9 9 (95 <yl (Sg)ld
azan b laad oS 0,8 sdalie 5 A eolatwl gV g,Seeds
She) 23, Shes 3900 o 29y (LS bl (39381 pg>
oSl b oas o3l (1858 sladrsr (059 Sliél 5 (Bpae
Sla S comes &Sl 4 a9 b s Migells 5 (JSLty 1
ol 48l daupe b pilwl (99338 dlawlsdy 35 path] JuwlgiS™yY
olej Sl &l bl ()35 ,86 &t 0 55 4 otz
@l L 3ios onl @l ) s 1 g 59, 10 b i
(5 r5 adlhe 48 Jb y> el cilhae (76 3) bt plo
i £S5 5 25 ko 300 51 o3l o 135,88 (yions
s il oy 2SS 5 25 oo 300 5 555550 il
ol (29381 (izpon (23) Mizbl (6 y3b 2368 (sladsr
sladrsr > Shss pSelS 1 25 Lo 300 5o 4 (355550
5) 13 Slyss s capd gt 5 o 09 DRIBI el (1255
1) pyslolis olS ;35 cilieo prglaws &8 cal o )15 (10,
3910 amw Sigmgy oyd 01 oo b olyo (2o 2 4 1/5
oilefl @l L alie 5 43 (2565 cloarse Slyss By
b Shyss Bras 2929 b w0 039 slaargr (26) 551 ol
Hlate g Jgd B 0jg Gl iplle ladrg 4 s
53 0ad o3¢ d] cladngs Shgd has coys g 395 45,65
Qlixe g9 cpl b cudly (ol (S 53 g GRS bl (S
ol )y Lagulbol Bpme Ly STis s b o pd dgme b
S92y Jol> 4 o5 Whagel plo bt (5155 05t whunsasgs]
s 3 GBS 3 45 JyS1p)lS 5 Jgass sle JUs Sl
PH ol 5 )18 o sloawd Agi (2als diclony Jolse J s
d) sg-bie g Jias capd S Calas )3 5 GBS ol
(30 .10

g5 slbasgs JewbgiSY Cuxes Lol (P> 0/05) wis oamlite
9 F)?—“’I"L‘:’ ‘ui‘>|9J._;§ dLmuMJLwI 69L> 0> oa S ¢l
bl yialS anls 09,5 4 Coms Migallor b o 03g)] o 39555 50

(P < 0/05)
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1- Disc Diffusion
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Figure 1- Effect of dietary treatments on small intestine of healthy broiler chickens
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Figure 2- Effect of dietary treatments on microscopic lesions of small intestine of broiler chickens challenged with Escherichia Coli.
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Figure 3- Effect of dietary treatments on microscopic lesions of small intestine of broiler chickens challenged with Salmonella

typhimurium.
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Use of essential oils in broiler chickens: In-vitro antimicrobial activities and
effects on growth performance, intestinal morphology and microflora
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Introduction: Antibiotics as growth promoters in poultry feed are posing serious health risks to human health.
Because of their residual effects in poultry meat and eggs, as well as result pathogens develop resistance to antibiotics.
Currently, poultry scientists are challenged to find out alternatives to antibiotic growth promoters with no side effects
for poultry that could be more or as effective against harmful microorganisms in the gastrointestinal tract and to
stimulate the growth by increasing the efficiency of feed utilization and to enhance the immunity. Regarding to this
subject, supplementing the dietary herbs or plant extracts would stimulate the productive performance of poultry. In
recent years, products containing essential oils derived from several spices and herbs could be used feed additives as
growth promoters in animal nutrition. These phytogenic additives may have more than one mode of action, including
improving feed intake and flavor, stimulating the secretion of digestive enzymes, increasing gastric and intestinal
motility, endocrine stimulation, antimicrobial, anti-viral, anthelminthic and coccidiostat activities, immune stimulation,
and anti-inflammatory and anti-oxidative activity and pigments. Many studies have also been conducted on the effects
of dietary essential oils or combinations thereof on the performance of poultry but with varying and conflicting results.
While one report demonstrated that essential oils improved animal performance, some researchers reported that these
additives were not effective in this regard. Salmonella and Escherichia Coli bacteria have become the major cause of
foodborne diseases which has raised a great safety concern to public health. In several geographic regions, a large
proportion of foodborne diseases are confirmed by the hazardous salmonellosis caused by infectious Salmonella. The
antibacterial effects of essential oils have received widespread attention and numerous reports exist in the literature. The
essential oil of oregano has been shown to inhibit Escherichia coli, Staphylococcus aureus, Salmonella typhimurium,
Staphylococcus aureus and Listeria monocytogenes. The aims of this study were to investigate the In-Vitro and In-Vivo
effects of 5 dietary essential oils, marjoram, tanacetum balsamita, Artemisia annua, Fennel and Pinus, on minimal
bactericide concentration (MBC) and minimal inhibitory concentration (MIC) of 5 bacteria strains including
Escherichia coli (PTCC 1399), Klebsiella pneumonia (PTCC 1053), Salmonella typhimurium (PTCC1609),
Staphylococcus aureus (PTCC 1764) and Streptococcus pyogenes (PTCC 1447) and performance and intestinal
microflora of broiler chickens challenged with Salmonella typhimurium and Escherichia coli.

Materials and Methods: The disc diffusion method, the minimum inhibitory concentration (MIC), and the
minimum bactericidal concentration (MBC) were applied for the determination of antimicrobial activities of essential
oils. In vivo study, a total of three hundred eighty four 1-d-old broiler chickens were assigned to 8 dietary treatment
groups: 1) Control= basal diet, 2) Control + Virginiamycin (200 mg/Kg), 3 and 4) Control+ Marjoram Hydro alcoholic
essential oil (200 and 400 mg/Kg), 5 and 6) Control+ Fennel hydro alcoholic essential oil (200 and 400 mg/Kg) and 7
and 8) Control+ Tanacetum Balsamita Hydro alcoholic essential oil (200 and 400 mg/Kg). At the second week of life
(8-14 d) the broilers of each replicate in all of the treatments divided to 3 part (4 broilers in each treatment) and one
group had no challenge, and the 2 other groups were challenged with challenged with Escherichia coli and Salmonella
typhimurium. Essential oils were provided by Giah-Essanse Company in Golestan Province. The diets were formulated
to meet the requirements of broilers as established by the Ross 308 broilers feeding guide in starter (1-14 d). The birds
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were kept under conventional conditions for vaccination, temperature, ventilation, and lighting based on Ross 308
catalogue recommendations. Standard management practices of commercial broiler production were applied. The
broiler diets were formulated based on standardized ileal digestible amino acids and other requirements were obtained
from Ross catalogue recommendations. Broiler chicken performance (feed intake, body weight gain, feed conversion
efficiency at the end of the first and second week of age), blood cell count and ileal morphology were measured. Finally
population of Lactobacillus and Escherichia coli of ileum were detected.

Results and Discussion: The results showed that fennel, tanacetum and marjoram essential oils inhibited the growth
of Escherichia coli and Salmonella typhimurium and the greatest MBC belonged to tanacetum essential oil as compared
to virginiamycin. Inclusion of essential oils improved feed intake and body weight gain of broiler chickens changed
with Escherichia coli and Salmonella typhimurium. Escherichia coli-challenged broiler chickens fed diet supplemented
with essential oils had higher lymphocyte percentage and lower heterophil to lymphocyte ratio as compared to control
group. Essential oils significantly increased Lactobacillus and decreased Escherichia coli count of healthy and
Escherichia coli challenged broiler chickens compared to control group respectively.

Conclusion: In conclusion, supplementation of essential oil had MIC and MBC effects and improved growth
performance of broiler chickens challenged with Escherichia coli and Salmonella typhimurium. It is suggested that
these essential oils can be supplemented to broiler chickens diet as substitution of antibiotics.
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