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ABSTRACT

This experiment was conducted to evaluate the effect of supplementing the diet with zeolite coated with
silvernanoparticles on performance, intestinal morphology characteristics and ilium microbial population of broiler
chickens in a completely randomized design with 375 day-old broiler chicks with five replicates per treatment and 15
chicks per replicate. Treatments were: 1) basal diet, 2) basal diet supplemented with1% zeoliteand 3, 4, and 5) basal
diet supplemented with1% zeolitecoated and 0.25%, 0.5% and 0.75% nanosilver. Results showed that dietary
supplementation with 1% zeolite and all level of silver nanoparticles had better feed conversion ratio than the basal
diet on d 22-42 (P<0.05). Diets supplemented with silver nanoparticles at 0.5% and 0.75% level increased villi
length and villus/crypt ratio significantly compared to the basal diet (P<0.05). In comparison to the basal diet, diets
supplemented with silver nanoparticles decreased crypt depth. On d 21, broiler chickens fed diets supplemented with
0.5% and 0.75% silver nanoparticles had lower coliforms bacteria population compared with basal diet and basal diet
supplemented with 1% zeolite (P<0.05). In conclusion, the present results showed that zeolite coated with
silvernanoparticles can improve feed conversion ratio, intestinal morphological characters and decrease coliforms
population in broiler chickens and it can be considered as a growth and health promoters.
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Germany

4. Plate Count Agar

5. Violet Red Bile Agar

6. Statistical Analysis System
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Table 1. Composition of experimental diets (DM basis)*
Ingredients Starter diet Starter diet Grower diet Grower diet

(1-21) (1-21) (22-42) (22-42)
Corn 53.7 51.6 59.96 57.84
Soy bean meal (42% Cp) 39.52 39.95 33.25 33.68
Soy bean oil 3 3.69 341 411
Silver nanoparticles coated on zeolite 0 1 0 1
Dicalcium Phosphate 1.47 1.47 1.09 1.09
Limestone 1.19 1.18 1.29 1.28
Salt 0.43 0.43 0.32 0.32
“Vitamin premix 0.25 0.25 0.25 0.25
“Mineral premix 0.25 0.25 0.25 0.25
DL-Methionine 0.13 0.13 0.05 0.05
L- lysine (Hcl) 0.06 0.05 0.13 0.13
Analysis of nutrients
ME (Kcal/kg) 2950 2950 3050 3050
CP % 21.2 21.2 19.06 19.06
Ca% 0.92 0.92 0.86 0.86
Available P % 0.41 0.41 0.33 0.33
Na % 0.18 0.18 0.14 0.14
Lys % 1.01 1.01 0.95 0.95
Met % 0.47 0.47 0.36 0.36
Cys % 0.36 0.36 0.37 0.37
Arg % 1.45 1.45 1.27 127
Thr % 0.84 0.84 0.74 0.74
Met+Cys % 0.83 0.83 0.73 0.73
k 0.96 0.96 0.85 0.85
Cl 0.30 0.30 0.23 0.23
Trp % 0.33 0.33 0.28 0.28
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1. Basal diets contained as recommended by the National Research Council.
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2. Vitamin premix and Mineral premixc provided the following per kilogram of diet: Vitamin Retinol, 1500 IU; Vitamin Cholecalciferol, 200 1U;
Vitamin Tocopherolacetate, 10 1U, Vitamin Riboflavin, 3.5 mg; Vitamin Pantothenic acid, 10 mg; Vitamin Niacin, 30 mg; Cholinecholoride, 1000 mg;
Vitamin Biotin, 0.15 mg; Vitamin Folic Acid, 0.5 mg; Vitamin Thiamin, 1.5mg; Vitamin Pyridoxine, 0.3 mg; Vitamin Cobalamin, 15 pg; Fe, 80 mg;

Zn, 40 mg; Mn 60 mg; I, 0.18 mg; Cu, 8 mg; Se, 0.15 mg.

Sl b aslie (o Houdes 0 e VO ol @
oy Sgue 9 Shyg Bras o ol corge vall
Naghizadeh et ) o o565 sleazg> olde bows
5)[; )‘ oolawl (i ool ul.w.: ‘S.M.:Lgﬂ 49 .@al., 2011
0 50 Howho )0 Ceond B0 lie 4y 088 @l
55yt Sprty 3 by Sy alS o

ol o, 8y90 S 50 il bz 4 Cus e
.(Naghizadeh & Karimi Torshizi, 2013) <.l
@ dlge cpl 5l oolaiwl el oadosls lid poren
ey R el gl > Ceand r e
Ahmadi, ) o (B9n 8y95 bl 3 (2lE oS
805 45 ol sad B)IF stegh o (2009
5 FO Oliee 0,8 3 gl b (2855 slaazsx
RS po S5t 9 )9 1Pl e w0 05 50
&sw ;5 (Ghoodrat et al., 2009) s¢i o0 (olie
50 e 4y 0,88 &l)3 ob 5l eolanwl s lo S0
Gl Sawelisl OT jo aude 10 Cend YO 510

>y Sdoc

38es i 51 stalesl glaslens eSils dnylis
el oal Go)iF Y Jga o SbsS slaazs
L ooadosls Lidg cadssy 5l eolatwl wls lis als
Slio p 6l rolhw dea 0 oy old 4L
Oezeed el alBl (S, V-V 0 g0 ,See
syl wls las Fig, YY-FY jo Liales] mls
Gpas g 039 SR 2 Sl b el
g WL 0D, 895 )0 (LT sleazs> Sye
0,8 I3 ol b oadosls ile codgsy 5l eolarul
Colgiy weyo ) boad JeSe jlod 5 zolaw den o
2l 8 S (8 o o 1l
oo 50 Sl il 5l eslaul (! 5 938l s w890
@ Comd (218 b oo Sl o wo s /0
P 0) ai Sdghy do o) b onds JoSe jleus

0y 4 0,8 u‘)o PHE uos)_al el 00 u*’)‘)f



OAY 3 0,8 5 6l b oadosls ider cleis 09958l b by 1o, Ken 5 (Lo

BUUES B PR S [P U VT OV ST X R W
835, > (ol hbgn) 2LySL dsgeme sloig,
20 dlge g,k Ll 5, rels el SgS
(Ghoodrat et al., 2009) o4 oo oyl 51 oot
O 50 (Gdse dlge 3l gas, Wi ,S bl s
2Rl g 0oles Gilusl (sl Gl o 5o
L oo, &l)d gib a5 0g, 00 JI5 4y 005, ayax 8l
S 50 el o g oe (29,5 pgen B
O (Morones et al.,, 2005) wigd (g,lapSS
G055 gleazgr ol bp> 0 Culg; o9z
355 S Slpe pan bl (I3 el s oo
Mumpton ) sgs SbsS sledazg> o, Slee o33l
Slyer Sialesl ! @l L a5 (& Fishman, 1997
Songe Judo 4 Wil o oo NS s ols
L oeadaydss Baiy 0 e g Gl

«(Palic etal., 1993) uil ldowgiogl!

Gaan 8590 VY 5oy 50 (S5 slaazgxr o Sles
Ahmadi & Hafsi Kurdestany, ) <ol actslss
oolaiwl s o 0o L8155 o isren (2010
2 Sk Voo Ve ok o 0)d OIS gl
59 Skee lio (5,86 (Sanals] O o p,T5lS
Pineda et al., ) coul atila igS sleasge>
3eslal b pldd bos oo o (2012
4 Wlgh oo 0,85 OIS gl b oaliools yidg codosy
0y el s a5 L om ol,d Gl s
P e Sk ey cew oSS
FSoler gez 25 g 00y, 8)les gl
Naghizadeh & ) 543 oo 059, 5,150 ,0 b((y555L)
=l ol Jlexl s (Karimi Torshizi, 2013
9 009) sl 2 085 SS9l 5L 4 bogype Wl o0
5 wdr 5 mae $oy O peeend U 1Y
Szs5 839, y 3 Slse (paddplio) jlugiS g

Ohysn bl 5 02lel slaeygd yo (1bsS laaz gz o Shee p Lhalesl slajles ;5B Y oo
Table 2. Effect of experimental diets on performance of broiler chickens in starter and finisher phases

Experimental diet

Starter period (1-21)

Finisher period (22-42)

Body weight gain (g)
C 812.38+11.79 1376.82+29.61
z 816.12+8.56 1507.44+41.58
NS25 817.82+26.20 1477.59+32.52
NS50 836.36+16.72 1440.98+50.43
NS75 831.04+32.39 1434.01+63.29
SEM 21.11 45.19
P-value 0.9117 0.3459
Feed intake (g)
C 1270.00+46.80 3297.1+127.29
z 1243.92+38.30 3384.1+106.74
NS25 1199.68+43.13 3105.3+79.71
NS50 1198.67+42.55 3012.7+75.38
NS75 1238.25+2463 3124.8+82.08
SEM 39.84 96.30
P-value 0.6719 0.0772
Feed conversion ratio (g/g)
C 1.56+0.04 2.39£0.04°
z 1.52+0.05 2.24+0.04°
NS25 1.46+0.03 2.10+0.04™
NS50 1.43+0.04 2.09+0.03°
NS75 1.49+0.04 2.18+0.06™
SEM 0.04 0.04
P-value 0.3163 0.0012
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a-c: Means in the same column with no common superscripts differ significantly (P<0.05).

C: Basal diet (without zeolite)

Z: Basal diet supplemented with 1% zeolite

NS25: Basal diet supplemented with 1% zeolite coated with 0.25% nanosilver
NS50: Basal diet supplemented with 1% zeolite coated with 0.5% nanosilver

NS75: Basal diet supplemented with 1% zeolite coated with 0.75% nanosilver
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Table 3. Effect of experimental diets on different parts length of small intestine of broiler chickens on day 42

Length of small intestine (cm)

Experimental diet Jejunum Duodenum lleum
42 day
(¢} 71.00£5.77 31.00£0.83 75.80£2.53
z 72.80+5.11 31.60+0.97 73.20+£5.26
NS25 73.60+2.42 33.20+1.54 69.60+3.37
NS50 68.00+3.96 31.40+1.86 66.80+4.27
NS75 75.00+3.57 33.60+1.20 78.40+2.58
SEM 4.33 1.38 3.75
P-value 0.8145 0.6006 0.2290
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a-c: Means in the same column with no common superscripts differ significantly (P<0.05).
C: Basal diet (without zeolite)
Z: Basal diet supplemented with 1% zeolite
NS25: Basal diet supplemented with 1% zeolite coated with 0.25% nanosilver
NS50: Basal diet supplemented with 1% zeolite coated with 0.5% nanosilver
NS75: Basal diet supplemented with 1% zeolite coated with 0.75% nanosilver
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Table 4. Effect of experimental diets on intestinal duodenum morphological characters of broiler chickens at 42 days of age

intestinal morphological characters

. Villus Muscularis Villus Villus/ Crypt - Mucus layer
Experimental . Villi .
diet width mucosae surface crypt depth length (my) thickness
(mp) thickness (mp) area (m?u) ratio (mp) 9 H (mp)
42 day

C 149.20+10.79  113.42+9.67  737472+49300.35 8.64+0.16° 182.68+3.70a 1577.12+24.19° 11.40%1.20
VA 153.75+14.91 126.41+3.70  775700+65670.85 9.39+0.35™ 172.56+3.11" 1616.53+35.98° 13.60+1.14
NS25 151.9628.03  135.10x4.30  786361£50814.15 9.85x0.42° 167.48+3.51° 1645.28+40.50™ 13.600.74

NS50 164.67+19.98  146.07+5.12 922707+116383.18 11.24+0.55° 159.16+5.59° 1778.38+35.08" 14.70+0.25

NS75 158.69+17.82  137.32+13.64 860399+102253.67 10.58+0.41% 163.58+6.05° 1722.19+30.20" 13.80+0.43

SEM 14.97 8.22 82225.04 0.40 4.55 33.66 0.84
P-value 0.9528 0.0987 0.5305 0.0019 0.0160 0/0027 0.1234
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a-c: Means in the same column with no common superscripts differ significantly (P<0.05).
C: Basal diet
Z: Basal diet supplemented with 1% zeolite
NS25: Basal diet supplemented with 1% zeolite coated with 0.25% nanosilver

NS50: Basal diet supplemented with 1% zeolite coated with 0.5% nanosilver
NS75: Basal diet supplemented with 1% zeolite coated with 0.75% nanosilver
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Table 5. Effect of experimental diets on ileum bacteria population on days 21 and 42

bacteria population

Experimental diet Coliforms (logiy CFU/g) Aerobic bacteria (10gio CFU/g)

Ond21
C 8.03+0.25° 7.20+0.11
Z 7.87+0.21° 6.45+0.25
NS25 7.44+0.14® 6.43+0.38
NS50 7.03+0.19° 6.29+0.10
NS75 7.13+0.26° 6.14+0.30
SEM 0.21 0.25
P-value 0.0139 0.0718
Ond 42
C 7.85+0.09 8.68+0.44
Z 8.14+0.18 8.63+0.30
NS25 8.34+0.18 8.23+0.37
NS50 8.44+0.12 8.21+0.26
NS75 8.22+0.17 8.24+0.29
SEM 0.15 0.34
P-value 0.1300 0.7517
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a-c: Means in the same column with no common superscripts differ significantly (P<0.05).
C: Basal diet

Z: Basal diet supplemented with 1% zeolite

NS25: Basal diet supplemented with 1% zeolite coated with 0.25% nanosilver

NS50: Basal diet supplemented with 1% zeolite coated with 0.5% nanosilver

NS75: Basal diet supplemented with 1% zeolite coated with 0.75% nanosilver
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