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Table 1- Ingredient and chemical composition of the basal diets during the starter (0-21 day) and grower (22-42 day) phases

(o y0) (Sl 23! | A
Ingredients (percent) Starter Grower
=03 56.00 65.00
Corn
(2 p15 0u00g) g oS 37.05 20,65
Soybean meal
b 02 had 2.70 1.70
Soybean oil
S s 1.34 143
Oyster shell
ol ol 50 1.55 1.16
Dicalcium Phosphate
— 0.44 0.33
Common salt
K poma il ) 0.10 013
L-Lysine HCI ' '
o e Il
ossse Jl 50 0.23 0.10
DL-methionine
aeling oo
2 2
Vitamine Permix’ 025 025
Mineral Permix® 025 025
s 100 100
Total
(bm ml;.a) JENE PRI PN
Nutrients composition (calculated)
kcal/k o g5,
(keallkg) sl sbie 5555 2960 3000
MEn (kcal/kg)
(1) pls oSz 21.29 18.75
CP (%)
() S8 s e 281 146
Linoleic acid (%)
(1) gt 0.97 0.90
Ca (%)
(1) €68 2 At 0.43 0.35
Auvailable P (%)
(1) o 0.19 015
Na (%)
() 3! 121 1.07
Lys (%)
(1) o831 137 117
Arg (%)
(1) omtoie 0.57 0.41
Met (%)
() Onfiesprt o5 e 0.94 0.74
Met+Cys (%)

- la V100 By ppnaliny p Siolia § Ky ppnalins 0 S (L VY E cpaliug b+ 1U Dy el g A TU A Gl g o sua 0SS 58 (6151 & st ol
/oY Byy ool 0 S slee ¥ By sl g S e 0/AM By (sl 5 p S (lae 08/8 Goaeald 0 S (sheo) /1 panalS S 5l 0 S (aoV VY By el 0 S
A8 ol Sk g o S b

1Supplied per kg of diet: vitamin A 18000 IU, vitamin D3 4000 IU, vitamin E 72 mg, vitamin K3 4 mg, vitamin B1 3.55 mg, vitamin

B2 13.2 mg, calcium pantothenate 19.6 mg, niacin 59.4 mg, vitamin Bs 5.88 mg, vitamin Bg 2 mg, vitamin Bi2, 0.03 mg, coline
chloride 1 g.

Sk /838 5 a S be VA T S L Y- CU o S bie Ve s FE o 8 e V1478 ZN a8 s VAA/E MIN i jua o SIS 58 (5l)) 4 s o3
2Supplied per kg of diet: Mn 198.4 mg, Zn 169.4 mg, Fe, 100 mg, Cu 20 mg, | 1.985 mg, Se, 0.4 mg.
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Table 2- The effect of avilamycin and different levels of clove essence on daily feed intake, weight gain and feed

conversion ratio of broiler chickens during different experimental periods

(S350 YV =+) aolel a0
Starter period (0-21 days))

(So00 £Y-YY) i, 6,40
Grower period (22-42 days)

((Sos0 EY=) sus0 US
Entire period (0-42 days)

Srae GBI Qe Do GBI Qe S B NPV JUVEVN
w2l slas Shsa 039 Shss Shsa 039 Shss Shsa 059 Shss
Dietary treatment FI(@ WG(g) FCR Fl(  WG(g) FCR FI (g) WG (g) FCR
.‘_ “‘LA)%‘N 40.132 24.832 1.62 146.982 84.852 1.72¢ 93.562 54.842 1.70°
Avilamycin®
Osthe o2 mandNon gy gon 1 gop 160  14336® 76.75®  190°  90.65°  49.32b 1.872
150 ppm
Osslee o v 33.28° 19.95° 1.68 136.04¢ 73.46° 1.85% 86.16° 46.70° 1.852
300 ppm
Osslee o & to: 34.35° 20.43P 1.69 138.87¢ 76.87° 1.80be 87.68% 48.65° 1.81%
450 ppm
SEM 0.60 0.81 0.06 1.84 1.56 0.02 1.04 1.10 0.02
P-value 0.0001 0.0042 0.6694 0.0066 0.0013 0.0041 0.0043 0.0003 0.0278

LapSilie slas (slbd SEM

(P<e/e0) Wil ol sine GBMAS JSHuSG b caiiond S b Bgoa a8l 48 ola Sl sl 5 50 DG
b¢ mean value in a column not sharing a superscript are significantly different (P<0.05).

* 10 ppm avilamycin was used in the diet
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Table 3- The effect of avilamycin and different levels of clove essence on nutrients digestibility (as percent) and
pH value of gizzard and cecal contents of broiler chickens at 28 days of age

ae las Laa sube ST el &5 INENpREN ala 0p 5 oS pH p oS pH
Dietary treatment Dry Matter ~ Organic Matter Energy Crude Fat  Crude Protein ~ Gizzard pH Cecal pH
o - "L")L*f’*‘ 77.832 78.832 80.86 80.19 71.19 3.71 6.45
Avilamycin
Ol oo Yer 72.49° 74.35° 75.69 76.64 70.16 3.72 6.36
150 ppm
S v 73.54° 74.52° 78.08 77.72 70.16 3.56 6.85
300 ppm
S ke 74.00° 75.73° 78.38 78.08 69.64 3.93 6.97
450 ppm
SEM 1.167 0.968 1.049 2.005 1.300 0.12 0.20
P-value 0.0348 0.0230 0.2216 0.1634 0.8395 0.2695 0.1568

La:Silis slre slba :SEM

AP/ 0) wijls sl sine A LKuS b caiions S yiiie B A8U 4S ila,Silie o sis 58 50 8,0,C
a.b.¢ mean value in a column not sharing a superscript are significantly different (P<0.05).

* 10 ppm avilamycin was used in the diet.
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Table 4- The effect of avilamycin and different levels of clove essence on jejunal mucosal
morphometery (um) of broiler chickens at 28 days of age

e slas SPYAL N 502 sl S Gee S S Gee 4 5n el slaale oY celis
Dietary treatment Villus Height Villus width Crypt depth Villus height to crypt Muscle layer
depth thickness
Greeleds| 1069.1 94.94 176.43 6.06 166.16
Avilamycin

O 09 ver 1104.8 81.83 206.27 5.35 205.5
150 ppm

oo o3 SanS Y- 1057.6 89.33 190.05 5.10 172.75
300 ppm

Goehe o3 Sans Fo- 1200.3 91.83 189.17 6.11 187.94
450 ppm

SEM 48.75 5.21 16.48 0.45 12.59

P-value 0.2574 0.1202 0.5111 0.3370 0.9006

Lag:Sibis Hlias sl :SEM
(P 40) s (5l sine VAN K0y b oiinn S Sitie s pm 50 oS alaguSilee o s 5o 5o BD,C
a.b¢ mean value in a column not sharing a superscript are significantly different (P<0.05).
ot saliieu) opua (ysalie 5o cand Ve Gliee 4 Cpenledu sl 517
* 10 ppm avilamycin was used in the diet.
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Table 5- The effect of avilamycin and different levels of clove essence on blood parameters of broiler chickens at
35 days of age (mg/dL)
2lae slas XK O sl 53 JS Jooril HDL Js ik LDL Js,iwK
Dietary treatment Glucose Triglyceride Total Cholesterol HDL Cholesterol LDL Cholesterol
o -wf_{‘ 123.87 80.36 170.072 58.81" 93.182
Avilamycin
Ol o Yer 124.00 81.99 133.59P 65.992 63.88°
150 ppm
Goales 53 Sand T 120.35 70.52 147.240 56.83 84.67°
300 ppm
Goales 53 Band B0 135.32 69.88 143.23 75.36° 58.42°
450 ppm
SEM 11.252 15.47 7.41 4.90 10.33
P-value 0.9749 0.1994 0.0012 0.0065 0.0053

La:Silis slure sl :SEM

AP/ 0) wils sl e AN LKuS b caiions S yiiie B A8U 4S ilaSilie o sis 58 50 8,0,C
a.b.¢ mean value in a column not sharing a superscript are significantly different (P<0.05).

* 10 ppm avilamycin was used in the diet.
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Abstract

Introduction: Due to being safety and possessing beneficial effects on wellbeing, efficiency and
gut microbial population of poultry, phytogenics have been increased attention in recent years
(Hashemi and Davoodi 2011). Dried flower bud of clove tree (Syzygium aromaticum) is used in
food industry as a spice because of its aromatic property. Eugenol is the main component of clove
essence, comprises 72 to 90 percent of the essence, and has antioxidant (Lee and Shibamoto 2001)
and antimicrobial (Devi et al. 2010) properties. The studies on clove powder (Agostini et al. 2012),
essence (Mohammadi et al. 2014a) and extract indicated the positive effect on broiler performance.
Although the lack of clove derivatives effect on birds growth response has been also reported
(Najafi and Torki 2010). Increased useful bacteria in gut (Agostini et al. 2012), improved nutrients
digestibility (Dalkili¢c and Guler 2009) and no effect on blood lipid parameters (Azadegan Mehr et
al. 2014b) have been illustrated in broilers receiving clove components. Avilamycin, is a growth
promoting antibiotic, improves growth performance (Kim et al. 2011) and nutrients digestibility
(Saleh 2014) in broiler chickens as well. In few available studies, using clove extract (Dalkili¢c and
Guler 2009) and essence (Azadegan Mehr 2014b) have been shown similar effect on broiler
performance to avilamycin. Hence, the experiment was carried out to investigate the possibility of
replacing clove essence to avilamycin and its effect on growth performance, ileal nutrients
digestibility, intestinal morphometry and some blood parameters of broiler chickens.

Materials and methods: To perform the in vivo work, a total of 320 mixed sex broiler chicks (Ross
308) were allocated to 4 dietary treatments with 4 replicates and 20 birds each by employing a
completely randomized design. Four experimental treatments including avilamycin (control) and
three levels of 150, 300 and 450 ppm clove essence were fed to broilers for a period of 42 days. The
birds were reared under standard conditions on deep litter pens with free access to water and feed.
The diets based on corn and soybean meal were formulated to meet or exceed the nutrient
requirements recommended by the National Research Council (1994), for starter (0 to 21 days) and
grower (22 to 42 days) phases (Table 1). Feed intake (FI) and weight gain (WG) of birds were
recorded at the end of each feeding phases, then feed conversion ratio (FCR) was calculated. To
determine the ileal nutrients digestibility, the birds were fed with diets contacting 0.3% chromic
oxide for three days, then two birds (one male and one female) form each pen were euthanized by
CO: asphyxiation on day 28 to collect the ileal contents. The contents were frozen (-20 °C), dried
and along with feeds used for subsequent chemical analyses using the standards procedures (AOAC
2000). Chromic oxide content of feed and excreta samples was also measured by Fenton and Fenton
(1979) method. Gizzard and cecal samples of the slaughtered birds were also collected to measure
their pH values after preparing a suspension (1:10) with distilled water. To determine the
morphometric parameters of the jejunal mucosa, a tissue sample (2 cm) of the proximal part was
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obtained and fixed in 10% buffered formalin. The samples were processed and embedded in
paraffin and stained with haematoxylin and eosin. The morphometric parameters including villus
height, villus width, crypt depth and thickness of muscle layer were made from 9 adjacent and
vertically orientated villi and crypts (lji et al. 2001). On day 35, two birds from each replicate were
bled from their wing vein to measure the serum glucose, triglyceride, total cholesterol and HDL
cholesterol concentrations using the commercial kits. LDL cholesterol level was calculated using
the equation suggested by Friedewald et al. (1972). All data were subjected to statistical analyses
using SAS (SAS Institute, 2002). The difference between means was compared by Duncan’s
multiple range test.

Results and discussion: Throughout the experimental period, daily FI and WG of broilers were
decreased by all levels of clove essence, while the FCR was increased by 150 and 300 ppm
(P<0.05). Applying 450 ppm essence showed similar FCR to the control (Table 2). The result might
be indicated that the better growth response of chickens can be achieved by high essence levels.
Such findings using high level of clove essence on WG (Azadegan Mehr 2014b) and FCR (Dalkili¢
and Guler 2009) of broilers have been reported. In contrast to our results, Azadegan Mehr (2014b)
used clove essence and observed similar effect on bird performance with avilamycin. Such
difference might be attributed to different soil, climate, genetics, age and harvesting time of the
medicinal plant (Krishan and Narang 2014). The use of clove essence reduced ileal digestibility of
dry matter and organic matter, while had no effect on energy, crude fat and crude protein
digestibility (P<0.05; Table 3). In one study in keeping with our results, Dalkili¢ and Guler (2009)
observed low digestibility of dry matter using 100 and 200 ppm clove extract compared with
avilamycin. In this study similar digestibility of nutrients to avilamycin was seen using 400 ppm
clove extract. Hence, it seems that in our study the active components of clove essence were not
sufficient to induce better effect. Low ileal organic matter digestibility due to the clove essence
means that more substrates are directed to cecal fermentation. So it could be expected that cecal pH
value declines because of volatile fatty acids production (Jin et al. 1998). The probable reason for
not seeing such a result in this study might be related to low FI to change the pH value of cecal
digesta. However, similar to our finding, no changes in pH value of digesta has been reported by
eugenol supplementation (Kollanoor Johny et al. 2010). Jejunal mucosal parameters were not
affected by the treatments (Table 4). Such findings have been reported by Mohammadi et al. 2014b
using clove essence and flavomycin. Apparently, clove essence induced intestinal health by
increasing useful bacteria such as lactobacilli (Mohammadi et al. 2014b). Total cholesterol
concentration of serum was declined by all levels of clove essence (P<0.05), while increase of HDL
cholesterol and decrease of LDL cholesterol levels were significant as the effects of 150 and 450
ppm (P<0.05; Table 5). Similar to these results, the decrease of cholesterol and no change of
triglyceride by clove essence have been illustrated by Azadegan Mehr (2014b). The probable reason
behind the cholesterol reduction might be related to the increase of lactobacilli number in small
intestine. Because it is shown that avilamycin has no effect on these bacteria population (Kim et al.
2014) and serum cholesterol level (Saleh 2014). But it has been reported that using clove powder
(Agostini et al. 2012) or essence (Mohammadi et al. 2014b) can increase intestinal lactobacilli. An
increase in these bacteria population can lead to a decrease in cholesterol digestion and absorption
by deconjugation of bile salts (Jones et al. 2004). Moreover, the increase of cholesterol uptake by
these bacteria for their growth has been also illustrated (Gilliland et al. 1985).

Conclusion: In overall, even though the clove essence can be reduced the concentration of serum
cholesterol, it cannot be replaced for the growth promoter antibiotic, avilamycin, in broilers diet.

Keywords: Clove essence, Avilamycin, Jejunal morphometry, lleal digestibility, Broiler chickens



