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5- Linalool
6- Linalyl acetate
7- 1,8-cineole
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Table 1- Experimental diets'

(%) &l op>

06) S <1321 Basal diet (%)
Ingradients (%) (539, 1-10) (88! (539, 11-24) ol (539, 25-42) Ly

Starter (1-10 days) Grower (11-24 days) Finisher (25-42 days)
o 52.46 53.10 57.10
Corn
(P19 744) g dlos
Soybean meal (44% CP?) 38.27 36.99 33.24
(Pl cnig 762) )3 ogls 110 109 100
Corn gluten : . .
O3l gy 398 490 5.00
Sunflower oil
) S 1.25 1.09 1.06
Limestone
Olhud M <>
Dicalcium phosphate 2.00 1.60 1.50
oy 0.37 0.38 0.37
pommon salt
s oS 0.25 0.25 0.25
Vitamin premix
¥ Sdna dge JaSa
Mineral Premix* 0.25 0.25 0.25
sy = ) ]
L-threonine 0.10
ossse = Jl
DL-Methionine 0.36 0.25 0.20
L, 9,08 opid =l
L-Lysine HCI 031 0.10 0.03
ol duwloee oS )5
Calculated composition
(P35 95T 5 IS o) e gplio LB (555
AME (kcal/kg)® 2960 3090 3140
(%) P& oo
Crude protein (%) 22.71 21.86 20.41
(%) o
Calcium (%) 1.04 0.89 0.84
() poyod LB o
Availiable phosphorus (%) 0.52 0.44 0.42
() o3
Lysine (%) 141 1.22 1.08
(%) orisee
Methionine (%) 0.70 0.59 0.52
() oo + 0o 1.06 0.94 0.85

Methionine + cystine (%)

b ogilone 4 (o S5k 50 p S ke O0) Grrslebivr g Sisen Sl 5 (002 £S5 )5 o 100 5525 350) pugag shas] (ilud iliio gobas ;
88 (ol sy Wl 69) B sl Ml 221y 8000 Jg s 8 s laller 2515 9000 kil i) A colizg 2,5 0 ol | 5 s lgo o2 51 p)S5kS o
U2 (S5 sl € 25 uo B2 pmolss .5 o 0012 B12 (yaling cpmalss )5 oo 3 e g 25 oo B 5cngMogny 2,5 oo UB ynsls )5 ko 3 KB pynolicg 25 Lo
) 25 ko 12 Sl sl 1,5 o 0124 (i 1.5 s
U5 2l 10,5 oo 013 oyl 12,5 o 2y 225 Juo 20 g 205 oo 80 cconl 0.5 (oo 100 s 2,5 oo 120 ¢ 50 23,8 o 00l |y 1o (i Slso o 1 p S5k po 5
S ke
;Diﬁgrent levels of lavender essential oil (350, 525 and 700 ppm) and virginiamycin antibiotic (50 ppm) added to experimental diets
Crude protein
3 Supplied per kilogram diet; vitamin A (retinyl acetate), 9,000 1U; vitaminD3, 3,000 IU; vitamin E (DL-o-tocopheryl acetate), 48mg;
vitamin K, 3 mg; thiamin, 1.8 mg; riboflavin, 6 mg; pyridoxine, 3 mg; vitamin B12, 0.012 mg; niacin, 42 mg; folic acid, 1.2 mg;
biotin, 0.24 mg; pantothenic acid, 12 mg.
4 Sbugl)plied per kilogram of diet: manganese, 120 mg; zinc 100 mg; iron, 80 mg; copper, 20 mg; iodine, 2 mg; selenium, 0.3 mg;
cobalt, 0.5 mg.
® Apearent metabolizable energy.
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Table 2- Effect of different levels of lavender essential oil on feed intaktle, weight gain and feed conversion ratio of broiler chicks at
different ages

Sl B pao 039 ol he b co s
. (¢) (r5) (0139 L3l o5y (sl S1yss p5)
39 e FI2 (gr) WG (gr) FCR*(gr gr™)
Treat/days
1 1194 2542 042 110 1124 25442 042 110 T 2 o
10 24 &2
é‘;‘rﬁtrol 2(1).)8 10448 2873.9° 4136.6° 1656° 5547° 14685 2188.8° 132 1.89 197  1.90
%10 Ol g 242
virginiamycin 12 11162 300499° 45632° 1818% 6425° 15492 23734° 133 176 207 193
10% '
bl ppm 350
222 b b b ab ab
g5 o] 0 9679 20556° 4145.8° 1647 610.9° 14788 22544® 135 150 200 184
350 ppm LEO®
bl ppm 525
230 ab ab ab ab ab
555k o0 10068 3034.3° 43611° 1714° 5830 14801 22346° 134 190 205 195
525 ppm LEO
bl ppm 700
223 ab ab b ab ab
o535 gl o0 10535 3046.3° 43229% 1645° 6044 14774 22462° 136 175 206 193
700 ppm LEO
SEM 453 5514 5628 9147 413 2503 4436 5185 0028 0112 0051 0.052

(P<0.05) sl o gyl sime B3] gy alin o> by cind, po (sloySibo |
! Means within same row with different superscripts differ significantly (P<0.05).
2Feed intake
% Weight gain
4 Feed conversion ratio
® lavender essential oil

T35 28 o 3 () (o3 9 £ 5 oo s ) (A Slass 5 o S (Slasomal i ogdgh sl uolel lisko g 1-3 g
Table 3- Effect of different levels of lavender essential oil on bI?od serum parameters (mg dI™") of broiler chicks at 28
days of age

s sy oS Wl b (pig 92 Al b (pig 92 > s b (g o)
§ B YU ol b

treatment Triglyceride  Cholesterol HDL? LDL? VLDL*

g";‘;ml 101.1 137.8% 84.8° 376 20.2

PO (e s 107.6 147.0° 89.4° 37.0 215

virginiamycin 10%

;gg’mf:ﬁgﬂ ppm 350 100.2 127.2° 71.4" 35.0 20.0

éﬁﬁﬁﬁﬂ“{éﬂl ppm 525 99.3 1302 73.4° 35.6 19.9

%%”;5?558" ppm 700 109.2 136.9% 75.6° 39.4 218

SEM 8.34 5.47 3.12 1.95 1.67

(P<0.05) silio (oyfssine S (sl alito i 9> b iod) o slocuSibs”
! Means within same row with different su perscripts differ significantly (P<0.05).
2High density lipoproteins
% Low density lipoproteins
4 Very low density lipoproteins
® Lavender essential oil
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il ansh S0y oSy g uilwl 3 09290 GluS
Lo 1 (95 Lol plin (29) (hlSon g (o (izeen
HDL 5 s 20 J15055 (ol (il oy 4 (osiadS)
HDL jials 55 500 Sldlas (S 53 05,8 sanlie 1) lewdl
sdnlile (565 sladrgr oy 4 (LS LS 5 (3959l plSin

(41 §4) conl o

s sLadngn g lhse (g9) p &5 Ll Clislajl )

g5 oo pilisl 31 o0litas] & ol 005 st sl 428,500
(66 556 21) 53,5 (195 p s Jg il oo JialS esly
luSy s as el (1 Sen Lials pl a8 sl oids dlpduig
=3 - S gyn=3 el 5l alg o aS b la yuilul )d dgmge
3] ol ST S sl (A8 SS90y A lss JoybglS it
2 Lol (66 5 10) ol Jg il s 55 (oS 08 oy
Pd Gladng o 4 il (3953 plin 35 (Jliione
gl (36 5 34) 255,55 oanlite (55 gy JstalS 2 (5 l3stme

T390 28 o 3 (A5 Slatog e (103 ) (s Dgn (gt et CblE y pogas ] il il olas -4 Sy
Table 4- Effect of different levels of lavender essential oil on ileal nutrient digestibility (%) of broiler chicks at 28 days

of age'

)Lm.: Sais odle Pl> U.J.:g).: Pl> =2 )uusl> LJ‘ odlo
treat DM? CP? EE’ Ash om®
L 85.4 81.8 73.1 57.6 75.2
Control
710 - )

10 bz s 85.1 84.9 88.8 66.3 77.0
virginiamycin 10%
0325l ol ppm 350 86.3 87.4 81.9 68.5 82.3
350 ppm LEO®
L5355t ol PP 525 86.1 92.6 95.1 69.3 81.1
525 ppm LEO
wss5 sl bl ppm 700 85.1 82.2 87.9 74.7 79.8
700 ppm LEO
SEM 0.82 4,01 419 5.70 3.67

(P<0.05) sl o (syloisine OS] (sl ki b By b is; 52 slaguSilee

! Means within same row with different superscripts differ significantly (P<0.05).
2 Dry matter
3 Crud protein
4 Ether extract

® Organic matter
® Lavender essential oil

P>0/05) csls (OM) (T esle g (Ash) yuS (EE) pls
P > pB g mean cubld ooae Ll 4 bl (4 Jgus
s> sl 1 5t anlt las 5 ol o3o g 2 uSS
Sl OlalS (s jobo 4 ;o35 ghausl il 5 Sgm ]
WS2S 039) bl )3 ugiieis] Gl Wi (1905 S 25
Lo ) Lidd g oMl pdts 2900 o )3 9 A5 5 (],S0L
Lo il ogifenl @d 5 Sl 8l el (a9l Glals (3,5 L2
oy inlS 5 (48 5 47 AB) oandllis) 0305 5 colyho (o
3 ogbee (13958l glaalllas )5 (A7) 1035 o e ypue
13 038y LwasS 3 el Eleb Ltlsél el oy 4 il
(36) bl LS’ e SRl3Bl b 31l el 13,8 (S5 21

9 JoradS g Jlae Gk 5l HDL atle ola g
ol eomen 5 gio laspul & JopnadS s Sl
48 Jayieds Cli o5l 0 ol ld g 30 led
Lz g wbe alS ol b g pgnd osimd Sl sl
ot Jb L o iomen oo G0 55 o i sed 52t ]
ol cdal g amdly (il 8l Le g posed 575 ol 0ssed
(93) wboo tnls
= Sisne 31 ogdgtshanl (il Cilises gslaw (13959
22 (CP) pL3 (36590 (DM) St o3l (ogih] i <L

1- Lipoprotein lipase
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O)LSer g Iy S aliie ol 4 3545 (58) Lactobacillus spp.
oy dy LS 0y s By 50 ddlsl 4 S sl ol (17)
Sb ialS ) peSw 3 C. perfringens i ubsS (slods g
W3 )8 calizes linlejl mls (o cgley cel Al o a8 Llolge
LS o (uiliol o oolaiwl golaw 3 Ciglds &y sl (Soe
Loy See L arl g a8 il A gl oolinul 30
(34) 2l 4l (St 2l oo Gygn ol 3 8 & Glame

IS S5 domal

Sl ogogh sl ol 2 lef] (ol @S 3o 5
ol 3 edlewl Lol ey, Sgm ol s 5 (60,8las ol g0
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Introduction The lavender essential oil is traditionally believed to be antibacterial, antifungal, carminative
(smooth muscle relaxing), sedative, antidepressive and effective for burns and insect. Lavender oil (primarily L.
angustifolia) has also been found to be active against many species of bacteria and fungi. However, a few reports
are available on the effect of lavender essential oil on poultry performance. The objective of this study was to
evaluate the effect of lavender essential oil on performance, blood metabolites and apparent nutrient digestibility
in male broiler chicks.

Materials and Methods A 42-day trial was conducted to evaluate the effect of adding different levels of
lavender (Lavandula angustifolia) essential oil to diet on performance, blood parameters and ileal nutrient
digestibility. The feeding program consisted of starter (1-10 d), grower (11-24 d) and finisher (25-42d) diets.
There were 5 treatments group: control; virginiamycin 10% (50 ppm); and three levels of lavender essential oil
(350, 525 and 700 ppm). Body weight, feed intake and feed conversion ratio were recorded at the end of starter,
grower and finisher periods. On d 28, blood samples were gathered from wing vein of 1 chick in each
experimental unit. Blood samples were centrifuged (15 min, 3000 rpm) to separate sera, and then cholesterol,
TG, HDL, LDL and VLDL were determined. Then one chick from each pen was killed by ketamine injection
and ileal digesta was collected.

Results and Discussion At 42 days of age, Chickens receiving diet containing virginiamycin showed the
highest feed intake. Birds fed diets containing 525 and 700 ppm lavender essential oil numerically had more feed
intake than birds fed control diet, but this difference was not significant. Broilers fed diet containing
virginiamycin showed the highest weight gain and the control diet showed lowest weight gain at the end of the
experiment. The lowest level of serum cholesterol was observed in 350 ppm lavender essential oil treatment.
Essential oil treatments also caused lower serum high density lipoprotein (HDL) than virginiamycin and control
treatments. There were no significant differences among treatments for feed conversion ratio, blood triglyceride,
low density lipoprotein (LDL), very low density lipoprotein (VLDL) and ileal digestibility of dry matter, ether
extract, crud protein, ash and organic matter of diets. Positive effects of essential oils on feed intake have been
reported previously. Improved growth performance could be attributed to the presence of essential oil in the diet,
which encourages secretions of endogenous digestive enzymes, which then enhance nutrient digestion and gut
passage rate in chickens. It seems that phytogenic feed additives improved apparent ileal digestibility of nutrients
at 21, 35, and 42 d of age. In contrast, there are studies where the effects on animal performance were not
significant. However, in our experiment lavender essential oil caused a numerical increase in digestibility and its
effect was not significant, but the improved weight gain in this experiment may be due to lavender essential oil
effect on villus surface area and gut microflora. Also dietary supplementation of a mix of essential oils at 300 g/t,
significantly increased villus width and surface area, indicative of improved nutrient absorption and
performance. The effects of lavender essential oil on the intestinal microflora were not evaluated in this study;
however, others have shown that essential oil have the capacity, when fed to broilers, to reduce the growth of E.
coli and C. perfringens and increase the numbers of Lactobacillus spp. Similarly, the inclusion of thyme,
marjoram, and rosemary in broiler diets reduced the numbers of cecal C. perfringens by >1 log. The contributory
factors causing these differences reported in other studies could be attributed to the differences in the inclusion
levels of essential oil, sources of herbs used to form blend of essential oil, basal diet composition, or the
microbial environment in which the birds were reared. It has been suggested that birds fed essential oil have
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reduced concentrations of serum cholesterol and that the hypocholesterolemic effect of essential oil is due to
compounds in essential oil that have the ability to inhibit hepatic 3-hydroxy-3-methylglutaryl coenzyme A
reductase activity, a key regulatory enzyme in cholesterolsynthesis.

Conclusion According to the results of this experiment, lavender essential oil had lower effects on
performance than antibiotic, but adding lavender to diets could have beneficial effects on weight gain and serum
cholesterol levels in broiler chickens. However, more evidence is needed to clarify whether lavender essential oil
can match the effects of antibiotics as feed additives in poultry diets.
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