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Table 1- Ingredient and nutrient composition of the basal diet

(/) Sooa a3 Composition (%)
Ingredient (%)

=9 wls, Maize 44.4
(P 0555 7 EA) Lses s, Soybean meal (48% of CP) 22.2
aa€ wls, Wheat grain 10
aa u seeu, Wheat barn 5
Ligs 029, SOYbean oil 3.5
s o, Oyster shell 10.15
olind avl 5o, Dicalcium phosphate 1.98
<., NaCl 0.2
cal sl suk, Clinoptilolite 15
oo saie — J) 9, DL-Methionine 0.13
e J<a, Mineral premix? 0.25
T sl y Jo<s, Vitamin premix? 0.25
o853, Threonine 0.02
s ol <, Sodium bicarbonate 0.35
LK ol <, Choline chloride 0.02
colunsT w31, Antioxidant (Butylated hydroxy toluene) 0.04
(80t 4uulae) (saieul 5o, Nutrient content (Calculated)

e 3lie L8 (5351, AMER (keal/kg) 2725
ala o555 (%), CP (%) 16.3
xS (%), Calcium (%) 4.19
solitel L i (%), Available phosphors (%) 0.41
e (%), Sodium (%) 0.16
Y J1 (%), Lysine (%) 0.62
Ot — o saie (%), Methionine + cystine (%) 0.66
ol g3 3 (%), Tryptophan (%) 0.17
o3, Threonine (%) 0.53
a8 LS 5 W1 (SI lie) s sea il 5 55K Julas), Diet electrolyte balance (mEq /kg) 242

-JUS 5 ol 3) Adeliny (ALall o saly D158 VY o132 a5 6 KL 58 o LeSe s 3 sut (uols (Sane alge 5 Lagpaalin g saolisf
Soesie) Kagaolis s o Slho Yo (olial J 55858 5) Eguaalins p Slee Yo o(JsshenalS 1 5S) Dagalin s (Al oy anly 5l5a 0 (b
Y Booaslisg p Sl £/0 Bsopelis g S ke Yo Bagaaling o Shee VY Bogsselis s oS le V1 Brosselis s oS ke V/Y (Slal e
pScke 4 300 b Gl S S e Ve oS pSibie /oYY (oWl S i) Bragualins pSkie /YT Boguelis a8 ke
(paealy o) p Ssio VYV (e Sl gan) p S VY Guo (8T @il gn) o S s 00 8T (555 Sl o S hie 40 (55 (53S0 L8l guu)

(o cailis) 0 S hio < /8 il
8Provided per kg of diet: vitamin A (trans retinyl acetate), 12000 1U; vitamin D3 (cholecalciferol), 5000 IU; vitamin E (all-rac-
tocopherol acetate), 25 mg; vitamin Ks (bisulfate menadione complex), 2.2 mg; Bi, 2.2 mg; vitamin Bz, 6.6 mg; vitamin Bs, 1.1 mg;
vitamin Bs, 35 mg; vitamin Be, 4.5 mg; vitamin Bg, 2 mg; vitamin B2 (cyanocobalamin), 0.023 mg; Biotin, 0.023 mg, choline chloride,

100 mg; manganese (MnSO4-H20), 90 mg; zinc (Zn0O), 90 mg; iron (FeSO4-H20), 55 mg; copper (CuSO4:5H20), 11 mg; iodine
(K1), 1.7 mg; selenium (Na2Se03), 0.4 mg.



Q) EroS CatS g So> ladominlyd o Slas Ko S dild 5 gaid phb ditwgy (S bl ﬁb

ESG = (EW/[0.968 X (EW — SW) + (0.4921 x SW)] (Y alasl ,
FropiS pa s (55 95l = ESG sl cal Lo
el § p0adS usy G55 = SW 5 ¢ repaS 59 =EW
83,5 Uase 4 83,5 ) cud 3uob Hlea)) paall
omald 5 freads pla dlas gl ol il
Vbl s 5 a5 4 (s waly o Gy ) sy
(V88N sl s 5 G3S) wad suliiel §
(V) aasl

EropdS sy s SV/AVAY X (0 35 005)
() 4kl

G sy podld = (Gn gy O/ G gy laes) XN -+

FoBilis a5 oS gy i ¥ odkal, o
058 & sl ool 8 8 s 3 feadS G0 e
"Bl s 3 Gy o p Sghe quin y sy
-l o a S b a5 G gy (el 5 e S
Elose s S5 il glag jeadS adils o a0 e
S (sl sl (slag e a3 ol sie 40 SHU Gy
b (558 85585 cinle T slasals )
8335 9 9> slacs galia aILT 5 (5 s i gad
so98 0Lk Lo S slacud mbie ,Selul s
350 5 xS sn 5 SLRBI e Y LIS 5 5 b))
-5 gad ik alal o sl LA s sy w0 ag T UL
EDTA alinil s suls ssla slad sl (50 isa sla
Aol 5 ad i oKL 5 ssd s,
Voo e b Ssi il Bl ssliial b s slacdy
daya Yo slos o 48y Vo sae 4 g 4B88 Lo e
o8 53 5 B, o Sae JAb 4 g laa ol S Tl
EoSeilsl gly B a8 mle 4a,0 —Ye by L
GoSeslul (gl wad (5 lagSs [l )50 sl il
5 w5 5 Josinl Jola Jsa sladainl b
2okl saS slam BT 5 Wb (JSe b Lagy 5 59
3208 LAt gad Sl 5 siel (0¥T 5 518015 sl
308 Sy psle ol&als 3850 siule)l 4 sus
3 soliied b Ll oge sladaiol s 5 ad sols JUES)

4 438 0 Bae 4y (SHis OA G Sl pduledT slassm
o iens 138 5 Ol 4 Lag e ot 4333 H1KaAS (slag s
RO rac 5 o olde sacy oo Gla 5 il al5l
Job oo oldgy cel V1 Lld g6 by as
a5 wem s Jolit g0 Slae Slin s odula)T 650
s 5 Blha, (PBras SlHsa freadd (54 g ropdS
99 58 0Ll Lo 5 uSuL S, By, ok (213E Jous
Lag ropdl (AS wlies (a9 500 YV 5 Jol S50 VE) 0049
W (g Se sl

g0 A5 Calas g4 Slas (5 paSo il

oS5, Gy Sope © Ol 5 fyead3 wlg
Shoa Je2alds 5l ada 5 Ll 5o SHsA Bsme sl
IS sl 5 oS eolal snilasl SIosa 5 el s
A3 03 s S s e S b S dnlae sy
GBS LB 5o b dalas §readS (sleu s w55 ag e
» ol 5 plie hud cuss (Bras ShsA Gl
o S o S Gl g dlae foe 5, oull
9 poe G LG 5o frepdS CdS 4 bgise clis
olass a5l dolial &) guas § yeand sae VY slaad (andy
3 dsb @oSeslalad gl g s ClAmI il T
ool oS S ouliil b dis gy colanis 5 La-f s0pdS (250
Sans a8 S shsee (Glagles /00 ) @Bo L) Jhaans
colis sy sllie GuS laa 5 oo Sad
995 Plee 4l w51 yie s Sae Sl suldil b i
dae 580,55 K5 (soSeslil s S Guaad £ 5eadS (5Ll
Egg Multi Tester (EMT- 5200) sl8ius 5 saliied b gla
ool poA Ll sla sae od S o o (ol HsaS Al
adasly Bask 1 E a0 slos st pli,1 T o &S
Lag road3 51 Ko 5 (gl apdi oo (ool )l manial
o2 Bale sasdis pliH) H o ahaly (pl 5o o S las
(1) sl s (VAT 5La) ocal s slio v

ola sae =V« - xloguo(H+V/N\=oV/VX(§ 5o 233 (,55) ™)
8ol ¥ adasl; 51§ s0add (1o geadis ()9 damslas (5l

(VAN sy 5 o sS) a



WWAS Lo /¥ 05les TV ils [ sold pole cla yigy @ i

e § (SR §(§hone ay

28 s LSS slaussS,y cdaleyT ok 31 sulitu
O BRI B w8 K 18 Jalad 5 audad wsse Gle)
3ol ol wiaS Lo 3w s5a5 VE 5 850, YY) e
el 533 S s b @bl Jas au S

Yikm=H + Ti + Wj + TWjj + Dy iy + Eijkm
Slass 3= Ti conren Sike = 1 golel Jue gl Lo
w598 5 slass blEie 31 =TWij oy 90 31 =W « cdnle]
9 olas 5o Lo sud pLal las Salas 31 = B
il o oinle)l slidl J3) = Eijm

&;53@&

Gw gy 9 Sa S ol Luilal bglas (aline - glaiu ol S
A=Y w3l J‘S‘AAS GLA&)A o Slac s (gaia ‘ald‘..s
el sad soly GLES Y Jsaa o (s,99 JS) Sida

8Ky S 4 (G303 T usly) (oS pandiadis s ,laS oS
oLl Lo ad ,Senll Yoo gl Jus 5 5YGT g3l
-aaS (ASsladaiil 8 g Sl Haa caledT s 0
s JAls 5o feadd Hlegn Ol sad laa slass ) ¢ se
sl gl gad dw wlaal jou S bglioaa b e b
o3 asse sladainl 3 (S o3lwl (le)y B Hlasi 5a )
Omans (gl ad (6,10gSs ol S Bl da 50 -V (sles
Losan) oS SO oo §ye add s0,) JusielS Glhae
©ooobolie VLY e ol b Jplemasdg,l
39S laa 80,5 sslae (VA0V) lSan 5 SIsd (b,
oboo S ea0) eslae Jo S Glhee el sl
Juril olhae o soldil (VAoY) o), Kaa 5 usSY)
=Sk golad oS Sl euliil b ou)) w3 5 JS
Yoo el Jao 55T g3l olKius b 55 0y 5051 o0k
Sotel 323

O8> lard s sladainl )i (5l sael cuss slasals
GLM <55 5l soliient bsa)l woansl(s 53 5 J s il
MalS ok IlE 5o 5 4 4as SAS (hlel LIl A
talie 5 @S L8 Jalad 5 w33 aye (Subas
Gy Oaedl O ol b aule)T slajlas (:Sibs
&byl aladl ws a0 ol e L3 oSSl sldels
Soseas pob solel Jas (Y44 Gl s SAS L1580 8 3)
el 0 ddal
(o) sl

H talllas )50 olies clualie Yy 1358 daoly o 4S

Yij=u+Tite;j

slha e (oduledl spa ST cures (SLe

il e nle]
—oomba Geedl ) sl Gug Jbos gsedl @l
lasals Gl s Al alasl glys -t suliiculSl 5
9 S s gy e 3 S 5l W gy s 0 S e S
g5 O saly hass golel w3l 51 U8 readd su))
slasals it aladl LT (555 5 ps s pusiuns))
L fropdd AS lusgad 5o Slee gl sual o,



ay

§ 3055 CubeS g S5 srastinld o Sles o )S ab g cain phl dtwgy oS 5 bl L5

S PY (JIDA G ya jl3SadS (SLAE yo 3 Slas ps S S dils g (5uaa alals dies gy (S 5 uilesl & 1Y J gaa
Table 2- Effects of blend essential oil of Cashew nut shell and castor on laying hen performance at 58 to 63 age of

week
i g p23 00 oo e s loas wl s Shod Spae (I Jaadl cu pd

faleyT slas g S . s\ s &y - .
ey "I”S (+5) () (o 350)  (pS) o2 (+5) Feed
Experimental groups Egg weight Egg Egg mass Feed intake conversion ratio

(gn production (an) (gn
(Hen day) (%)

aalds 61.21 83.33 51.02 111.55 2.19
Control
o SLS u S+ /Vo il 62.59 84.74 52.47 111.64 2.15
Essential oil 0.75 (gr/kg)
o LS Lu a ,S1/0 il 61.52 83.55 50.97 111.76 2.20
Essential oil 1.5 (gr/kg)
a RS 508 KY/VO (il 63.02 83.13 53.35 111.43 2.09
Essential oil 2.25 (gr/kg)
SEM 0.634 1.690 0.538 0.115 0.063
P value 0.193 0.921 0.356 0.265 0.597

(P<-/-0) aiiiua (s,ls Sae SRR (gl lo wileadts (5,100 e & glite Bgsa b G giw 5o 5o € ola Sils?
aMeans within a row with different superscripts are significantly different (P < 0.05).
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Table 3- Effects of blend essential oil of Cashew nut shell and castor on egg shell quality traits in laying hens

) ) Cousy OOy ooy phow s ol paS do 9 e sade (58
aieu?‘ slass S Eggshell Eggshell Cansy Can sy g e Egg specific
Experimental groups weight surfazce Eggshell Eggshell . grawt;a/

(gr) (cm?) - - (gricm?)
thickness index Eqq |
mm) (gr/cm?) 99 1055€3
( (%)

el 5.51 72.52 0.40 0.757 3.1 1.0803"
Control
B ‘A; '/Vowu‘.‘.ﬂ
pSskS 5.54 73.66 0.42 0.753 4.0 1.08202
Essential oil 0.75
(9r/kg)

/ . o
PSS 9 p SV o il 5.63 72.77 0.41 0.792 14 1.0838°
Essential oil 1.5 (gr/kg)
29 a8 Y/Ye it
p Sl 5.82 74.02 0.42 0.793 2.4 1.0830°
Essential oil 2.25
(gr/kg)
SEM 0.122 0.529 0.004 0.015 0.696 0.0007
P value 0.329 0.197 0.070 0.173 0.103 0.028

(P<e/0) aiicua (sls e WA (gl,lu wilewds (g,130aMe & lite Bssa b sin 5o 50 € ola Sila?

aMeans within a row with different superscripts are significantly different (P < 0.05).
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Table 4- Effects of blend essential oil of Cashew nut shell and castor on egg quality in laying hens at 58 to 63 age

) ) pa3 sk paS pase peals gl slaaaly w3 &, Ledla
wﬁ‘:‘l-‘?‘ slass S - - sy Hugh  Yolkcolour
Experimental groups Egg Egg width Albumen unit Yolk

length (mm) height index
(mm)
aald
58.55 43.53 6.38 79.1 6.57 0.72
Control
o e; ’/Vouu.\‘.u.l‘
pRsls 59.30 43.53 6.51 79.4 6.13 0.67
Essential oil 0.75
(9r/kg)
. . "
f’S’JfS_" ?’S\/ Pl 59.32 43.01 6.56 80.2 6.15 0.68
Essential oil 1.5 (gr/kg)
BE] ‘:; Y/YO u.u.ALul‘
p Sk 59.06 43.64 6.72 80.88 5.91 0.73
Essential oil 2.25
(9r/kg)
SEM 0.430 0.286 0.143 0.961 0.243 0.019
P value 0.57 0.44 0.45 0.59 0.32 0.30

(P<-/-0) aiiiua (g,ls Sae SRR (gl lo wileads (5,100 e o glite Bgsa b G gt 5o 5o S ola Sils?
aMeans within a row with different superscripts are significantly different (P < 0.05).
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Table 5- Effects of blend essential oil of Cashew nut shell and castor on blood parameters in laying hens at 63 age

of week

rs .i P - é -
eigbeslslacg s Jos ek HDL (mg/dl) AST (ul) ALT (ull
Experimental groups Cholesterol (mg/dl)  Triglyceride (mg/dl)

L
n 21133 13337 5.00 21667  22.00
Control
PSS oo S Vo il 177.67° 11253 13.33 16333 13.00
Essential oil 0.75 (gr/kg)

° o
PSS o2 pSY/0 puilus 123.00° 1608.3 10.00 18567 833
Essential oil 1.5 (gr/kg)

° b "
PSS o2 p 8 V/TO puils 103.00° 13747 10.00 20567 1000
Essential oil 2.25 (gr/kg)
SEM 20.928 567.672 3.004 17162 5644
P value 0.02 0.50 0.33 0.20 0.38

(P<e/0) aicua (gols e WA (gl,lu wilends (g,130a e & glite Bssa b st 5o 50 € ola Sila?
aMeans within a row with different superscripts are significantly different (P < 0.05).
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Table 6- Effects of blend essential oil of Cashew nut shell and castor on egg yolk Cholesterol and Triglyceride in

laying hens
sle T (slas g 8 03,5 Js s 03,5k pdS 5 5 Foo i do el Fe o 0 IS 65
Experimental groups yolk Cholesterol Yolk Triglyceride Egg Cholesterol ~ Egg Triglyceride
(mg/gr) (mg/gr) (mg/egg) (mglegg)

L
= 19.7 153.0 347.7 2679.5
Control
f"s’lfs_ > f‘_’s Ve il 17.7 175.0 322.0 3147.0
Essential oil 0.75 (gr/kg)

. . "
PSS 2 S0 il 19.2 188.5 347.7 34005
Essential oil 1.5 (gr/kg)
PSS 02 S TITE puilusd 16.7 169.0 209.5 2094.3
Essential oil 2.25 (gr/kg)
SEM 1.36 15.81 21.82 276.17
P value 0.42 0.48 0.37 0.35

(P<+/+0) aiicua (5 ls e WA (gl,lu wilsads (g,130aMe & glite Bssa b sicn 5o 50 € oo Sila?

aMeans within a row with different superscripts are significantly different (P < 0.05).
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Introduction: Todays, use of antibiotics as growth-promoting in poultry production has been
restricted in some countries because of antibiotic resistance and antibiotic residue problem. Therefore,
tendency to search alternative components for antibiotics such as natural phytogenic additives was
increasing. Spices and essential oils and extracts derived from herbs are receiving much attention as
feed additive in poultry nutrition over the past decade (Steiner et al, 2010). Commercial feed additive
as named Essential is a mixture of herbal essential oil derived from castor oil (Ricinus Communis)
and cashew nut shell liquid. Ricin oleic acid is the main and active molecule in the castor oil and has
been shown to have anti-inflammatory (Vieira etal, 2001) and antimicrobial actions (Novak etal,
1961). The shell of the cashew nut (Anacardium occidentale L.) is known as “cashew nut shell liquid”
and constitutes nearly 25% of the total weight of the nut. This oil is mainly composed of anacardic
acid  (3-n-pentadecylsalicylic ~ acid), cardanol  (3-n-pentadecylphenol),  cardol  (5-
npentadecylresorcinol), and methylcardol (2-methyl-5-npentadecylresorcinol) (Orwa etal, 2009).
Murakami et al., (2014) showed that the addition of essential oil derived from castor oil (Ricinus
Communis) and cashew nut shell liquid in broiler diet at the level of 1.5 and 2 gr/kg was effective in
improvement of body weight gain and feed conversion rate compared to the control diet. The cashew
coat and castor grain has antioxidant and antimicrobial effects and it can be useful in hens’ nutrition.
This experiment was conducted to study the effect of a mixture of essential oil of castor and cashew
nut shell on performance, egg quality, and blood and egg yolk parameters in commercial laying hen.
Material and methods: One hundred and twenty eight 58-wk-old LSL laying hens were allotted into
4 dietary treatments in a completely randomized design. Each treatment has 4 replicate pens with 8
birds per pen. Birds were fed the following experimental diets for 5 weeks: 1) control diet (C); 2) C
plus 0.75 g/kg an essential oil mixture of castor and cashew nut shell (EOM); 3) C plus 1.5 g/kg
EOM; and 4) C plus 2.25 g/kg EOM. The performance of hens and egg quality characteristics were
determined at 61 and 63 wk of age. For egg quality measurement, 12 eggs from each treatment were
used after being weighed, Egg width and length and shell thickness was assessed by Using a Vernier
caliper. HU and albumen height for each egg was measured with Egg Multi Tester (EMT- 5200)
using the following equation (Haugh, 1937): Haugh unit = 100 log (height of the albumen - 1.7egg
weight®3” + 7.6).

Shell thickness of broken eggs was calculated as the mean of 3 measurements taken at the broad end,
middle, and narrow end. The yolks of the four eggs were mixed together and frozen at -20°C until
measurement of their parameters including cholesterol and triglyceride. At the end of experimental
period, two birds were randomly selected from each replicate and were bled from the brachial vein
by the tube contain EDTA. Blood samples were centrifuged (1500 rpm, 15 min, 24°C) and the plasma
was stored at -20°C. Plasma metabolites including cholesterol, high-density lipoprotein cholesterol
(HDL), triglyceride, aspartate aminotransferase and alanine aminotransferase were measured
enzymatically with an autoanalyzer (Allison 300). The difference in the means of blood and egg yolk
metabolites were subjected GLM procedure of SAS 9.0 software and the Duncan test. (SAS, 2009).
Data of performance and egg quality analyzed using repeated measurement PROC MIXED of SAS
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adding factor time as a fixed effect and pen was considered a random effect. Tukey test was performed
to detect differences among treatments at (P<0.05).

Results and discussion: Results indicated that, essential oil supplementation had no significant effect
on laying rate, egg weight, egg mass, feed intake and feed conversion ratio. Similarly, among
treatments significant differences were not seen in egg quality traits, including egg shape index, shell
thickness, shell weight, albumen height and haugh unit (P>0.05). Effects of different level of blend
essential oil (Cashew nut shell and castor) on egg yolk cholesterol and triglyceride and blood
parameters in laying hens at 63 age of week are presented in Tables 5 and 6. The dietary inclusion of
different level of EOM decreased total cholesterol (P<0.05), but did not affected the level of plasma
high-density lipoprotein cholesterol (HDL), triglyceride, aspartate aminotransferase and alanine
aminotransferase. The yolk triglyceride and cholesterol showed no differences between treatments
(P>0.05). It was concluded that addition of essential oil (Ricinus communis and Anacardium
occidentale L.) at 0.75 to 2.25 g/kg in the diet of laying hens has no effects on laying hen performance
and egg quality traits in the late phase of production. It was concluded that addition of essential oil
(Ricinus communis and Anacardium occidentale L.) at 0.75 to 2.25 g/kg in the diet of laying hens
reduce serum cholesterol concentration and no effect on laying hen performance and egg quality traits
in the late phase of production.

Keywords: herbal essential oil, Cashew nut shell, castor, egg yolk, laying hen performance, egg
quality



