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Table 1- Composition of the experimental diets

(2o 50) Shysa soble ookl ad Sbb
Ingredients (%) Starter Grower Finisher
=27 48.60 45.70 4555
Corn
oK
J 6.78 15.00 20.00
Wheat
(Casioog 20202 £8) Lises ol 36.50 32.70 27.90
Soybean meal (44% CP)
L
e 5 2.10 1.60 0.50
Fish meal
b g 058
e 1.60 1.20 2.00
Soybean oil
olad
|l penS 50 1.90 1.68 1.80
Dicalcium Phosphate
e iR 1.25 1.05 1.10
Oyster shell
= 0.25 0.25 0.25
Salt
EEacuhac 0.20 0.15 0.15
Bicarbonate sodium
e sl dSe 0.50 0.50 0.50
Vitamin & mineral premix
) axie — |
Opsse i 0.27 0.17 0.18
DL- methionine
[ ¥ =l
2 s e 0.05 0.00 0.07
L- lysine hydrochloride
sadidiulas oluS 3
Calculated composition
GHSHLS) Slas 5 ea sen B (555
B 2851 2937 2965
ME (Kcal/kg) (a S skS
[
(32203) 5 e 22.23 20.39 18.50
Crude protein (%)
(20203) gl 1.06 0.90 0.90
Calcium (%)
(22203) G iens B St 0.50 0.45 0.45
Available phosphorus (%)
(32203) g 0.18 0.16 0.16
Sodium (%)
Gy
(22209) gty 0.68 0.62 0.60
Potassium (%)
(2e003) S 0.13 0.12 0.11
Chloride (%)
(22003) G ssis 0.54 0.46 0.37
Methionine (%)
(32203) Ot Oai s 0.99 0.83 0.78

Methionine + Cystine (%)



VO 1365 sladgr Sl 03g) (wlidCo) g (950 yolb o) Shos 5 Sigman 5 Sigmist] cigrilo 9 85 (29l ol uill Sl alie

(30203) 0232 1.28 1.10 1.01
Lysine (%)
(mﬂ)_@sﬁﬁ 0.85 0.77 0.69
Threonine (%)
(e 59) g3 53 0.28 0.24 0.22
Tryptophan (%)
. DCAB
(pSsS 52 W15 SIke) DC 209.55 194.33 192.03

DCAB (meq/kg)”
Omaling el aals Yoo v Dy oalins oMl waly v A Gl g g ainal 1 5 saalie Ssa o SHLS 5o oo Sune alge 5 el g JuSa ®
Ol e oSl Ve BBl el p Sl Yo Gl S (e VA By el s a Sslie VA By sl g 0 S lae ¥ K el g ¢ llallons wals \AE
eSsle 0r Al @ Sl Vo e 5 0 Sl 00+ WIS Gl S p Ko /Y Gisms @Sk /010 BAY sl g 0 S(lae ) sl Sl 0 S s ¥ By
w8t /Y sl e Sl Vs a Splie Ve e @ Sl Vet (55
* Vitamin and mineralpremix (/kg diet): vitamin A 9000 IU, vitamin D; 2000 IU, vitamin E 18 IU, vitamin K3 2 mg, vitamin B;1.8
mg, vitamin B, 6.6 mg, niacin 30 mg, calcium pantothenate 10 mg, vitamin Bg 3 mg, folic acid 1 mg, vitamin B, 0.015 mg, biotin

0.1 mg, choline chloride 500 mg, Mn 100 mg, Fe 50 mg, Zn 100 mg, Cu 10 mg, I 1 mg, Se 0.2 mg.
**Dietary Cation-Anion Balance

v e e

Ga8al (pal yo ouldieul uy g0 338 puidileul (S S -Y Jgaa
Table 2- Ingredients of nettle essential oil used in this research*

Y sad plulis S 3 (%) Lolad 5o simye aaay sad plulis S 3 (%) Luslis) 53 wim yu
Row Identified component Essential 0il (%) Row Identified component Essential oil (%)
1 Ethyl acetate 89.47 12 Carvone 0.13
2 Pentyl acetate 0.57 13 Bornyl acetate 0.13
3 3-methyl-4-heptanone 1.25 14 Carvacrol 0.12
4 5-methyl-3-heptanone 1.03 15 Dihydro carveol acetate 0.59
5 3-hexen-1-ol acetate 1.48 16 Cis-carvyl acetate 0.07
6 Methyl Chavicol 0.15 17 Beta-bisabolene 0.12
7 Limonene 0.12 18 Beta-elemene 0.10
8 Pyrazine methyl ketone 1.59 19 Z-caryophyllene 0.18
9 P-cymene 0.28 20 E- caryophyllene 0.19
10 Acetophenone 0.64 21 Spathulenol 1.12
11 Octanol acetate 0.67

* Measured in the Institute of Forestry and Rangeland Research  yiS gl 5o 5 b Sia oliidas dnn so 9 sadi 5580 5l *

Howe e e

G283 Gl 9 ouldieal o) 90 43 92 Hlo usbual S 5 -F J g
Table 3- Ingredients of asparagus essential oil used in this research*

TR sad plulis S 3 (%) Luslia) 53 wumyu TR sad plulis S 3 (%) Ll 5o dm 0
Row Identified component  Essential oil (%) Row Identified component Essential oil (%)

1 Ethyl acetate 50.53 8 Dodecanal 36.97

2 Penthyl acetate 0.57 9 Geranyl acetone 0.31

3 3-methyl-4-heptanone 1.66 10 Germacrene D 0.57

4 5-methyl-3-heptanone 1.47 11 Tridecanol 1.54

5 Isomenthole 0.20 12 Spatholenol 3.24

6 Octanol acetate 0.20 13 Globulol 1.32

7 Carvone 0.23 14 Guaiol 1.19

* Measured in the Institute of Forestry and Rangeland Research i gl 5o 5 b Kia oliidas dewe so 50 sadi 55805kl *
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Figure 1- Lieberkuhn crypt depth (A), Villus height
(B)
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Table 4- Effect of different treatments on performance of Arian broiler chicks in whole period (1-42 d)

oless (p0S) Shsa Gsuas (p5) O 005 LRl Shsd Joad o rs

Treatment Feed intake (g) Body weight gain (g) Feed conversion ratio
La) wb . ;
(22L8) 2y oo 4502.95% 2157.18 2.09°
Basal diet (control)
D20z ¢SS 00 p 5k V0 ol e 4519.67% 219228 2.06%
Diet containing 150 mg/kg protexin
Onenslady 5T a S oS 5o a S lie Vo (gla oy 458532 222175 206
Diet containing 150 mg/kg avilamycine
Lorole bl p oSS sup Sl Yo ssla oo a0 st 217775 1.98
Diet containing 200 mg/kg Asparagus essential oil
ool oulul oSS su p Sicbe £ ssla o 429225 2139.68 1.96%
Diet containing 400 mg/kg Asparagus essential oil
S Gl 8 SlS Haa S lie Yoo gl o 435813 bed 220345 1.98%
Diet containing 200 mg/kg nettle essential oil
93 ool £ SS9 p Sk £ sl wn 4231.14° 2178.98 1.94"
Diet containing 400 mg/kg nettle essential oil
Silie ol glaa
OSlee ol s 155.62 83.97 0.08
Standard Error of Mean (SEM)
P a5
ey 0.0072 0.7724 0.0610

p-value

(P<e1+0) whs soleT Blad 4y (sl e WA ¢y sien 58 L0 wlidie st s b slagSiles *04

abed Means within the same column with different superscripts differ significantly (p<0.05).
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Table 5- Effect of different treatments on gastrointestinal microflora of Arian broiler chicks at 42 day

L fuauly 535Y AsSlut Las SL JS
Lactobacillus E.coli total bacteria

)L‘“.'f: (LOglo) L):‘J‘; blgru.u.) C_Jlﬂ\,:sa.o ?; BLISE] u_.\.‘s laas
Treatment Number of colonies per gram of digestive content (log;,)
(3803 %2 02 7.75" 7.16° 7.83°
Basal diet (control)
O g3 0 S SLS 5o a Slie Vo (gl s sua 790¢ 6.53°¢ g 29b
Diet containing 150 mg/kg protexin
Crenalodo sl 2 SHLS oo S e Voo (sl osnn 7598 6.83" 3.74°
Diet containing 150 mg/kg avilamycine

Gopole puileal o SIS Hua S Yoo (sola o 40P 791 7594

Diet containing 200 mg/kg Asparagus essential oil
"-.’J%JLA ool ‘“Jgélz‘s,)d ‘“Jgu-!f“’i" EXIEN YN 801d 6.67°¢ 729f

Diet containing 400 mg/kg Asparagus essential oil
638 bl 0SS 5o 0 Slae Yoo gl 050 317 6.37¢ 7 45¢

Diet containing 200 mg/kg nettle essential oil
G3S Guibead 0SS Ho 0 Sle £00 sula 050 3 86 6.66° 7574

Diet containing 400 mg/kg nettle essential oil
0l 2ot sl 0.03 0.08 0.06

Standard Error of Mean (SEM)
P L5
00 0.0001 0.0001 0.0001
p-value

(P<~/~O)_\.:‘)‘J‘5JLATLB.|QGJ‘dem‘uPﬁ)Jmm)ﬁdJﬁbgué

L, dbedefe

abedefe Means within the same column with different superscripts differ significantly (p<0.05).
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Table 6- Effect of different treatments on small intestinal morphology of Arian broiler chicks at 42 day
Duodenum 4 gis 59 Jejunum a 3553 lleum a 5L
Srdok cpSGee windsk Sxdsk 3ac Loxndske  Oxdsbk 3ac G5 dsk
Vi}lus Crypt S Bac Vi}lus oS S Bac Vi'llus B S Bac
height depth Villus height Crypt Villus height Crypt Villus
height/ depth height/ depth height/
)LA..Q Crypt depth cp Crypt depth °p Crypt depth
Treatment micrometer ;i Sie
La) bs i . .
(a2 ,) R 1153.33*  106.66° 10.84*  970.00* 13333  7.28®  843.33°  120.00°  7.06°
Basal diet (control)
pSske Vo ula oo
oSS 559 p S LS o 1170.00°  110.00% 10.70*  92333°  136.66  6.76™  850.00°  126.66° 6.72°
Diet containing 150
mg/kg protexin
p oSGl Voo sla s
OmaldosT o SoIS 50 1173330 11333% 10370 986.67° 130.00  7.62°  866.26°  123.33°  7.03°
Diet containing 150
mg/kg avilamycine
plhe Yoo sula o
oaobe pSulS o 1066.67°  103.33° 1034*  986.67° 133.33 741 850.00°  143.33% 5.94°
Diet containing 200
mg/kg Asparagus
pSske b Gula oo
Lopobe p oSS o 1053.33°  106.67° 9.95° 980.00*  133.33 736%  846.66°  146.66°  5.78"
Diet containing 400
mg/kg Asparagus
plhe Yoo sula o
OR e Sl s 956.67°  126.66° 7.57° 906.67°  140.00  6.50%  803.33°  146.66* 548%™
Diet containing 200
mg/kg nettle
pSske b ula oo
OR e Sl s 933.33°  123.33%® 7.57° 856.67°  146.66 5.854 800.00¢ 15333 5.22°¢
Diet containing 400
mg/kg nettle
5Sles 3l gl
Standard Error of 21.71 7.55 0.72 20.93 7.23 0.41 8.72 6.54 0.32
Mean (SEM)
P i,
°‘“1” 0.0001 0.0131 0.0001  0.00001 0.1736  0.0013 0.0001 0.0001 0.0001
p-value

(P 0) )l solel Blad 5 (golu sne RN ¢ gien 5 s wliie st Bgoa b slagSils

abed Means within the same column with different superscripts differ significantly (p<0.05).
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Introduction: Today, synthetic chemical compounds used to achieve these purpose, and one of
these compounds are important antibiotics (Hong et al 2012). The use of antibiotics as feed additive
in animal and poultry feeds is restricted or prohibited in some area of the world (Aroiee et al 2005).
As a result, new commercial additives were examined as a nutritional strategy to improve growth
and feed conversion ratios (Thomke and Elwinger 1998). Medicinal plants have effective
ingredients. Adding them to the diet improves the performance of broiler chicks and the amount of
these effective ingredients varies in different species. Nettle and asparagus can be a stimulant for
growth and replaces antibiotics in broiler chicks and also stimulates and strengthens the immune
system in broiler chickens (Safamehr et al 2012). This herbal plant has many properties, including:
appetite, blood pressure regulator and enhancer of red blood cells (Hanif et al 2011, Motavalizadeh
2012). During a study it has been shown that asparagus can improves humoral and cellular immune
responses and has antimicrobial effects (Tekade et al 2008). Therefore, the purpose of this study
was to compare the effects of nettle and asparagus essential oils, antibiotic and probiotics on
performance, microflora and gastrointestinal histomorphology in broiler chicks.

Materials and methods: Seven hundred unsexed 1-d-old chicks (Arian strain) were weighed and
divided into 7 groups (pen) of 25 chickens in each replicate (4 replicates) in a completely
randomized design (CRD). The experimental diets including: 1) basal diet (control), 2) basal diet
containing 150 mg/kg protexin, 3) basal diet containing 150 mg/kg avilamycin, 4) basal diet
containing 200 mg/kg asparagus essential oil, 5) basal diet containing 400 mg/kg asparagus
essential oil, 6) basal diet containing 200 mg/kg nettle essential oil and 7) basal diet containing 400
mg/kg nettle essential oil. Body weight gain and feed intake were measured and the feed conversion
ratio was also calculated. Birds were slaughtered to prepare specimens for the small intestinal
histomorphology at the end of the period. In terms of anatomy, duodenum is from gizzard to the
entrance of the bile duct, jejunum is from bile duct to the entrance of the meckel's diverticulum, and
ileum is from meckel's diverticulum to the ileocecal junction(Wang et al 2015, Uni et al 2000, Xu et
al 2003 and Laudadio et al 2012). For measuring the length of the villi and the depth of the crypt,
samples at a length of 1 cm from the middle parts of the duodenum, jejunum and ileum sections
were cut and fixed in10% formalin fixation solution (Wang et al 2015 and Laudadio et al 2012). At
42 days of age, eight birds were randomly selected from each treatment and were slaughtered to
investigate intestinal microflora. The digestive system of birds from the ileum was removed and the
two ends are tied and immediately frozen. From each replication, equal amounts (0.1%) of ileum
contents were dissolved in the physiologic serum (sodium chloride 0.9%), and after serial dilution
and for microbial counting on specific culture, they were incubated at a temperature of 37 °C for 48
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hours (Jamroz et al 2003). The collected data were compared using SAS software version 9.1 (SAS
2005).

Results and discussion: Body weight gain was not affected by the treatments during 1-42 days, but
the feed intake and feed conversion ratio were significantly affected by experimental treatments
(P<0.05). The feed conversion ratio in the whole period was improved in treatments containing
nettle essential oil and asparagus essential oil at 200 and 400 mg as compared with other treatments.
Safamehr et al. (2012) with using 0.5%, 1%, 1.5%, and 2% of nettle found a significant effect on
body weight gain. The total number of bacteria was significantly affected by the treatments
(P<0.05), so the total number of bacteria in the treatment containing the nettle and asparagus
essential oil was significantly lower than that of the control group (P<0.05). Also, the number of
Lactobacillus was significantly influenced by experimental treatments (P<0.05). The number of
E.coli was significantly affected by experimental treatments (P<0.05). Jamroz et al. (2003) reported
that medicinal plant extracts (carvacrol and cinnamaldehyde) reduced number of intestinal E.coli
bacteria of broilers compared with the control group. Herbal essential oils have a strong
antimicrobial activity against E.coli, Salmonella and Clostridium perfringens bacteria, while
increasing effect on the population of Lactobacillus and Bifidobacter bacteria (Mitsch et al 2004).
Effects of experimental treatments on the villus height, crypt depth, and ratio of villus height to
crypt depth in the duodenum, jejunum and ileum was significant (P<0.05). Garcia et al. (2007)
reported that the use of herbal extracts and antibiotics did not have a significant effect on the villus
height, but the highest villus height and crypt depth was observed in the treatment containing the
plant extract. Growth stimulants such as probiotics and herbal extracts reduced the amount of
pathogenic bacteria, then contributes to maintaining the health and growth of the intestinal tissue,
by mechanisms such as enhancing the beneficial intestinal microflora, increasing the production of
fatty acids, and reducing the intestinal pH. Antongiovanni et al. (2007) reported that as the highest
growth and development of the intestine occurs in the first and second weeks of the bird's life, in
order to obtain a better result, the study of tissue changes in the intestine could be better at seven
and fourteen days of the bird's life.

Conclusions: Based on improvement in performance, intestinal microflora and histomorphology of
small intestine, the asparagus and nettle essential oils can be used as a suitable alternative to
antibiotics growth promoters in Arian broiler diets.

Keywords: Asparagus essential oil, Broilers, Intestinal histomorphology, Microflora, Nettle
essential oil



