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Table 1.Spearmint essential oil ingredients

Sample NameSpearmint essential oil

Lab. Temp.: 24.1 °C Humidity: 29.3%

Test Reference method Method Result
Cineole (%) In House In House 3.37
Limonene (%) In House In House 38.68
Menthol (%) In House In House 1.15
Assay Pulegone (%) In House In House 0.67
Carvone (%) In House In House 36.98
Isomenthone (%) In House In House -
Menthone (%) In House In House -
Menthyl acetate (%) In House In House -

o581 peild SleS 5 -V Jgor
Table 2.Eucalyptus essential oil ingredients

Sample NameEucalyptus essential oil

Lab. Temp.: 22.6 °C Humidity: 29.5%

Test Reference method Method Result

a-Pinene (%) In House In House 9.30

B- Pinene (%) In House In House 0.50

Assay Sabinene (%) In House In House 0.08
a-Phellandrene (%) In House In House 0.45

Limonene (%) In House In House 6.97

1,8Cineole (%) In House In House 56.77

Camphor (%) In House In House 0.07
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Table 3. Ingredients and chemical composition glegixnental diets (DM basis)

Diet Components (kg) Starter (1-10 day) Grower Zblday) Finisher (26-42 day)
Corn 33.00 34.46 39.30
Wheat 20.00 25.00 25.00
Soybean meal (44% CP) 39.33 33.50 28.23
Soy oil 2.93 2.90 3.30
Di-calcium phosphate 2.10 2.15 2.15
Limestone 1.10 0.86 0.86
L-Lysine 0.29 0.22 0.20
DL-Methionine (98%) 0.38 0.08 0.13
Mineral and vitamin supplemeént 0.50 0.50 0.50
Common salt 0.37 0.33 0.33
Total 100.00 100.00 100.00
The calculated nutrient content of the diet
Dry matter (%) 85.98 86.21 86.27
ME (kcal / g) 2.86 2.92 3.00
Crude protein (%) 21.99 20.00 17.99
Crude fat (%) 3.87 3.93 5.37
Fiber (%) 3.96 3.70 3.34
Calcium (%) 1.00 0.90 0.89
Available phosphorus (%) 0.45 0.45 0.44
Potassium (%) 0.97 0.88 0.79
Chlorine (%) 0.33 0.30 0.29
Sodium (%) 0.16 0.15 0.15
Methionine (%) 0.70 0.38 0.31
Lysine (%) 1.32 1.24 1.09
Arginine (%) 1.53 1.37 1.22
Methionine-Cystine (%) 1.07 0.73 0.86
Tryptophan (%) 0.29 0.26 0.23
Tyrosine (%) 0.98 0.89 0.81
Threonine (%) 0.85 0.77 0.69

lyitamins and mineral premix provided the followimger kilogram of diet: Retinol, 9000 IU; Tocophemgtate, 18;
Cyanocobalamin, 15 mg; Riboflavin, 6.6 mg; Calcipemtothenic acid, 10 mg; Niacin, 30 mg; Choline) 53g; Biotin, 1 mg;
Thiamin, 8.1 mg; Pyridoxine, 3 mg; Folic acid, 1;ienadione vitamin, 2mg; Anti-Oxidant EthoxyquirfQ0 mg; Mn, 100 mg;
Zn, 50 mg; Fe, 50 mg, Cu, 10 mg; I, 1 mg; Se, 02 m

oS G5 Ly
Table 4. Effect of adding peppermint and eucalygisential oils to drinking water on feed intaka]ydgain and feed
conversion ratio of broiler chickens under heatssr

Group

Feed intake (g) Body weight gain (Q)

Feed conversaio

26-42day  1-42day 26-42day 1-42day 26-42day 2 diay
Negative Control 3066%9 4674.5 1686.3 2728.7 1.84 1.70
Positive Control 2766%  4275.8 1389.9 2374.0 1.99 1.80
Positive Control + Spearmint Essential oil 2765.6 4180.F 1627.5 2906.9 1.66 1.62
Positive Control + Eucalyptus Essential oil 2605.8 4241.F 1481.8 2481.2 1.77 1.69
Positive Control + _Spegrmlnt Essential oil + 2735.9 4275.F 1544 6 2563.0 179 167
Eucalyptus Essential oil
SEM 44.03 50.88 36.52 40.71 0.04 0.02
P-value 0.004 0.016 0.06 0.053 0.08 0.18

#¢ Means in the same column with no common supetsadiffer significantly P<0.05).



Yy

V=) 1Y 5l o lodlngs Jlo ol Sladss linios

039 ORIB! S czge (B55 laaz gz o 0 glins
isS glnarsz aizen (Hudaetal., 2015 us o]
5N el VD pob o il gl jog b oad 4y
ali) Gis GRlPl (Sle )3 D90 4 o y0 11O
(Galibet al., 2010 wxzils anls 05,5 4 Cons (6 2
@ gl G850 Jsu) bl ol mls el
@ S ) o 09 GBS ez ge e Oj5e
Gl 039, (o 039 Ol g 0ad (ke wald 098
(P<+/+0) cul o0ls

@beS G5 il o ol (e 05 2ol sladdlae o
039, US 0135 crmizen (LiN €t al., 2005 ab esls lis
aall 09,5 5l S LA 59, 0 S Lulpd o laazgx
YU soles jo i3 ogs (Garrigaet al., 2005 o
chle pals 5l o8b wlgiee & b SRalS
ol 8 il (55l S el g Lowdly slonalyinal
il 098 oo Hob )3 lazmeale cib ajo cel Jule
Lyl o sbeazsz jo oly (ol 03y e GalS
5 opdledy el ol (pem 5o Gtalejl ol o i
GRIB s Ta ogeje cbile pall coge b5
Sless Gl 90 2 0gbioe Lewdly (slagyg wgSis oS
e g S g 50 SIBS o) Sl g 0 S 8l
Pebige aaisS plo g SNy 30 Gefisn

e (8 93 Do &) (ugendes 420 YT ole )5 A
wrd g omb pan bl g (59 (Rl g ST Sras
Gl oole yials 4 olayg, opl a5 il g 5YL STyes
ools LL3 ) be,S (5 Luld 45 oy gl oy b5
Brae g )9 GelS e (Bonnetet al., 1997 o
T e 5 Lad s 1555 slaarsr S5
odd IS it U pgw slaatin )0 ((ugeade 4z )0

(Yalcinetal., 1997 <.l
2 686 Galel cnl 5o esliil 3,90 (LS slauil
sl plas go,Sles laasmul B 5l Some g
oy y> glin 5l oolicial a5 ol oad s,liE (P>+/0)
Gras &5, S U me 8T slewrs
U5 530 gaw 5l (Hudaet al., 2015 s lu ST,e5
el jog L ool i oisS sladazge a5 ol 0ul
09,5 4 Comd (5 Syss Gl gime Djg0 4 Jald
cazs> (Galib et al., 2010 ws,s il wals
wall 09,8 4 Cond ol L oud les (oS
ADAUI) 022315 (65 o335 Lialsdl g VL STiss G s
5 S gyl 5l ool o 3,b 5l (Rahmanet al., 2013
2 b iS55 Glpe opz 0 stllST 65 5
Abdel-motaal) el gl 5 iol38l g STe> OB pae
56 ol ol 5l Jels mls a5 (et al, 2008

] &yas,o U"‘ OMQULMu

@S G5 bulyd 50 (68 sladz g 4l Sluogas p Saeldl O jo gt ST g glins il (509381 510 Jga
Table 4. Effect of adding peppermint and eucalygiesential oils to drinking water on carcass charesticsof broiler chickens
under heat stress

Bursa of Abdominal

Group Carcass Breast Thigh Gizzard Spleen Liver Fabricius Heart fat Intestine
Negative control 62.21 22.72 21%05 1.63 0.094 2.05 0.19 0.40 1.72 331
Positive control 60.86 23.75 19%4 1.79 0.092 2.25 0.13 0.42 1.67 6.60
Positive control + 5 s 9993 2083 158 0116 210 012 042 1.55 645
Spearmint Essential oil

Positive control + = o 50 9375 1947 162 0102 231 0.14 0.39 1.54 6.96
Eucalyptus essential oil

Positive control +

Spearmint essential oil + 61.42 2324 19.83 161 0.104 2.11 0.19 0.38 1.32 648
Eucalyptus essential oil

SEM 0.30 0.29 0.15 0.04 0.01 0.04 0.01 0.01 0.08 17 0.
P-value 0.21 0.75 0.012 0.66 0.20 0.10 0.59 0.63 0.01

@D Means in the same column with no common supetsadiffer significantly P<0.05).
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Group Cellular immunity Total antibody MTT NBT

(mm) (mg/dL) (light absorbance) (light absorbance)
Negative control 0.37 24 0.418 0.363
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Eucalyptus essential oil
SEM 0.07 3.12 0.01 0.01
P-value 0.59 0.09 0.001 <0.0001
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Abstract

This study was conducted to evaluate the effedpefirmint and eucalyptus essential oils on growtfopmance,
carcass traits and immune system performance debichickens under heat stress conditions. Twodhecoh and
fifty one day-old broilers (Ross- 308) were randpuiivided into five treatments in five replicateglwl0 birds per
replicate from 1 to 42 days of age, in a completalydomized design. Treatments included: 1. Negatontrol
(under normal temperature conditions), 2. Positimetrol (under heat stress conditions), 3. Positimetrol+0.5 mL
spearmint essential oil per liter of drinking watér Positive control+0.5 mL eucalyptus essentibper liter of
drinking water, and 5. Positive control+0.5 mL gpeat essential 0il+0.5 mL eucalyptus essentialpei liter of
drinking water. Heat stress was applied in the gmoperiod (26-42) at 32 + 1 °C (9 am to 5 pm). Tasults
showed that in the grower period and the entied périod, heat stress reduced feed int&®(05). Thermal stress
increased the relative weight gain of the entirestine and decreased the relative weight losshefthighs
(P<0.05), also reduced the lymphocyte proliferatiod aurvival P<0.05), and decreased the intensity of peripheral
blood phagocytic respiratioiP€0.01). However, the use of eucalyptus essentiadral a mixture of two essential
oils (eucalyptus+ spearmint) improved the lymphegytopagation and compensated for the reductidreaf stress
(P<0.05). In addition, the combined use of spearnsintl eucalyptus essential oil improved the intensity
respiratory explosion in macrophages compared métative and positive control treatmer?s:Q.01).In general,
the use of essential oils improved immune funchiahdid not affect the performance of broiler clsick

Keywords. Spearmint essential oil, Eucalyptus essentiaH®ght stress, Broiler chick, Immune system
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