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Tablel- Compositions of basal diets (%)

g p6) (39 1-10) jlel o (559, 11-24) a5, oy (S39) 25-05) UL oy
Ingredient Starter (1-10 days) Grower (11-24 days) Finisher (25-45 days)
Ma 50.16 54.12 58.66
Maize

04 1yges AlloiS

Soybean meal (44 % CP) 41.14 37.09 33.23
RN ey, 4 166 428
Sunflower oil

Sal St 1.53 1.14 111
Limestone

Olawd M <>

Di-calcium phosphate 1.54 1.58 1.45
S 0.39 0.39 0.39

Salt .

et 0.25 0.25 0.25

Trace mineral-premix

Vitamin premix

D)5 gykm o3l

L Lysine hydrochloride 0.34 0.21 0.13
et 0.4 0.31 0.25

DL Methionine
(bJ.JB d.wbu) A .\|9.o
Calculated composition

redplie LB (5551

AME (kcal/kg) 2950 3050 3100
P (xS

Crude protein (%) 22.91 21.29 10.87
P 22

Crude fat (%) 6.14 6.91 7.01
JWJ’J Ml i 1.93 2.12 2.19
Linoleic acid

]

Crude fiber (%) 4.14 3.93 3.73
ot 1.05 0.9 0.85
Calcium

ooy JB jind

Available Phosphorus (%) 0.45 0.45 0.42
(o2

Sodium (%) 0.16 0.16 0.16
o3

Lysine (%) 1.43 1.24 1.12
Methionine (%) 0.7 0.6 0.54
Methionine+Cysteine (%) 1.07 0.95 0.86
OPPy

Threonine (%) 0.95 0.89 0.83
) 1.61 15 139

Arginine (%)

6 o 1.5 ko 019 et 50,5 o 2 cpsies 5 oo T8 5o 1,5 oo 86 5, 5 oo 190 08t 3,8 o ol |y o st Sl o 1 )5S 3o sl 4 it g Jos

P ke 15 ool 105 Lo

'Supplied per kilogram of diet: 190 mg Betaine, 65 mg Zinc, 75 mg Manganese, 0.2 mg Selenium, 0.9 mg lodide, 6 mg Copper, 75 mg
Iron
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Table 2- Vitamins compositions of three levels of three vitamin premixes used in treatments (Supplied per kilogram of diet)

orolag Hgegl (dnaling bolso i Orelg Hgegl Jolee (aling bolses i D) dgm 005 dpogi (el glogliee iy

by polis
V});lrﬁjins Liquid Nano-multivitamin Nano-multivitamin equivalent Ross strain recommended
premix’ vitamin premix® vitamin premix
50% 100%°  150% 50% 100% 150% 50% 100%*  150%

A (IU) 5000 10000 15000 5000 10000 15000 5500 11000 16500
D3 (V) 1700 3400 5100 1700 3400 5100 2500 5000 7500
E (mg) 25 50 75 25 50 75 25 50 75
K, (mg) 1.25 25 375 1.25 25 3.75 15 3 45
Sl Sy oSl

T 4 8 12 4 8 12 4 8 12
Ascorbic acid (mg)
"ML) . 1.05 2.1 3.15 1.05 2.1 3.15 1 2 3
Thiamin (mg)
RTeLINp

1.7 . 2 1.7 . 2

Riboflavin (mg) 5 3.5 5.25 5 3.5 5.25 3 6 9
e 17 3% 51 17 34 51 30 60 90
Niacin (mg)
s 7 14 21 7 14 21 75 15 225
D-pantothenol (mg)
Ot 0.5 1 1.5 0.5 1 1.5 1.5 3 4.5
Pyrodoxin (mg)
0P 30 60 90 30 60 90 50 100 150
Biotin (ug)
_;,.;,_9 J*”‘. 225 450 675 225 450 675 875 1750 2625
Folic acid (ug)
B (ug) 5 10 15 5 10 15 8 16 24

1 Vitamins composition and liquid Nano-multivitamin premix were suggested and made by KDN BIO TECH Co.

2 The manufacturer recommended level

®Premix made by Lohman Animal Health Co. crystalline pure vitamins which supplied the equal vitamins levels of liquid Nano-
multivitamin premix.

“Supplied vitamins levels recommended by Ross Nutrition Supplement manual (2007), which made by Lohman Animal Health Co.
crystalline pure vitamins.
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Table 5- The effect of three levels of Nano-multivitamin premix, equal to Nano-multivitamin premix and Ross
recommended vitamin premix and a negative control treatment on the blood parameters (mg/dL), humoral immune

response (10g,) and cellular immune response (mm) of broiler chickens'

Polee Jgltto awolisg JoSo Jali oy
) oeling g 9 JoSe deog o) ool (e U Mg St (aliy JoSo 56) i
b los S dogs ) groy) o155l w18 o) JoSo
Treatments (o550 (ool g 9ol (308 Ll 4190 o5 10y3) (ol
Liquid Nano- Common vitamin Ross recommended  Negative
multivitamin premix premix with vitamins  vitamin premix (% of  control SEM  P-value
(% of manufacturer equal to Nano- Ross 308 (0%
recommended level) multivitamin premix ~ recommended level)  vitamin
(%) premix)
50 100 150 50 100 150 50 100 150
o sl yal)b
Blood
parameters
éﬁjcose 207.4 209.4 208.2 208.2 204 209.8 205.6 206.2 203.2 202.6 4,79 0.97
Xi}"; #0998 776 812 786 766 81 788 824 798 77 263 084
el Sl Lol
3yl 3 233 231 233.6 228 2194 2144 2294 2194 219 227.6 8.64 0.76
AST?
S oy . 31.2 32.6 31.6 31.2 30.2 32.2 31 31.8 32 29.2 1.35 0.83
Total protein
Y ynlS 6 5 a 2 2 a 2 2 2 a 2 b
Triglycerides %% 1078 1036 % 1064 1074 1046 07 1064 684 967 012
ol 106.4 116.2 1156 1114 105 109.8 106.8 106 116 107.6 5.35 0.71
Chol_esterol
O . 16.2 16.6 16.6 17 16 16.4 16.2 16 16 15.6 0.42 0.54
Albumin
Jhger el
Humoral
immune
IgG4 (35 d) 1.6 1.6 2 1.4 1.6 1.6 1.66 1.25 1.6 1.4 0.28 0.89
1gG (42 d) 2.2 2.4 2.25 1.8 2 2.2 2.16 2.25 2.2 1.6 0.36 0.91
IgT° (35d) 5.4 5.6 7.6 5.6 5.8 5.8 5.66 5.75 6.4 6 0.76 0.71
IgT (42d) 54 54 566 52 52 54 58 5 54 52 049 0.8
|gM° (35d) 3.8 4 5.6 4.2 4.2 4.2 4 45 4.8 4.6 0.81 0.92
IgM (42 d) 3.2 3 3.25 3.4 3.2 3.2 3.66 2.75 3.2 3.6 0.61 0.99
Fsh (]
Cellular
immune
By 3w celn 12
12 h after 2.02 2.2 2.43 2.28 2.11 2.26 2.22 2.15 2.16 2.28 0.13 0,71
injection
Gy il cele 24 " ab . ab ab ab ab ab ab b
24 h after 2017 503 242" 208 206 203 213 201 203 L/ 016 035
Injection

“Values with a different superscript in a row differ significantly (P < 0.05).
2 Alanine aminotransferase
3 Aspartate aminotransferase
4 A
Immunoglobulin G
® Immunoglobulin T
® Immunoglobulin M
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Introduction Feed constitutes 70 to 75 percent of poultry flock costs which vitamins constitute 0.08 % of
diet and 2 % of feed costs. Vitamins as a group of complex organic compounds are needed in small amounts for
normal metabolism of the body. Researches have shown that vitamins with smaller particles as vitamin
supplements, were more effective and showed higher bioavailability. Nano form of supplementation increases
the surface area which possibly could increase absorption and thereby utilization of vitamins leading to reduction
in the quantity of supplements and through higher bioavailability. Their greater bioavailability shows that nano-
particulate vitamin compositions can be given in smaller doses with less amount of that vitamins passing through
the body unabsorbed. Most vitamins and other substances that are insoluble in water when formulated as
nanoparticles, can be easily solved in water and even can penetrate to the body parts that are impervious to the
macro particles. this study was conducted to compare the efficacy of Nano-multivitamin (NMV) with common
vitamins premix (CVP) on performance, some blood parameters and immune responses of broiler chickens to
verify the beneficial effects of nano-vitamins in poultry nutrition,.

Materials and Methods The experiment was conducted in a completely randomized design for 45 days. A
total of 600, 1-d-old male broiler chicks (Ross strain) were randomly assigned to 10 treatments with 5 replicates
and 12 chicks each. Mash basal diets were prepared and balanced for energy and all nutrient except vitamins
according to the Ross Nutrition manual (2007), for starter (1-10 d), grower (11-24 d) and finisher (25-45 d)
periods. Liquid NMV and Powder pure vitamins were added to diets after dilution with wheat bran to achieve
weight of 2.5 kg of each premix for each ton of feed (2.5 kg premix/ton diet = 100% of recommended level). The
size of NMV particles were 20-400 (nm) and the manufacturer's recommendations were used in feed or drinking
water. In order to unify the experimental diets, 8 gr of vitamin C was added to Ross recommended vitamin
premix and also 400 gr choline chloride (60%) was added to each 2.5 kg of three vitamin premix. Treatments 1,
2 and 3 respectively consisted basal diet (BD) + 50%, 100% and 150% NMV manufacturer recommended levels;
treatments 4, 5 and 6 respectively consisted BD + CVP with vitamins levels equal to treatments 1, 2 and 3;
treatments 7, 8 and 9 respectively consisted BD + 50%, 100% and 150% CVP which satisfied the Ross strain
vitamins recommended levels; and treatment 10 consisted BD without vitamins premix supplementation, as a
negative control. Feed intake, weight gain and feed conversion ratio were measured for each pen at 10, 24 and 45
days of age and feeding the diets were removed 5 hours before slaughter. SRBC (SRBC 1%) and CBH (PHA-P)
tests were used to assess the humoral and cellular immunities of two chicks of each replicate, respectively. At the
age of 42 days, one bird from each pen was selected and blood samples were collected from the wing vein. At
the age of 45, one bird from each pen was selected and slaughtered to determine the carcass characteristics.

Results and Discussion Results showed that, treatments 2 and 3 significantly increased average body weight
and daily weight gain of the birds in starter period (1-10 d) in comparison with other groups. Treatment 10,
significantly decreased feed intake and daily weight gain and increased feed conversion ratio in all periods. This
improvement might be due to the higher bioavailability of Nano-vitamins because of particles size reduction or
converting fat-soluble vitamins to water-soluble vitamins. Omara et al (2009) demonstrated that nanotechnology
can increase the bioavailability of fat-soluble compounds and increase their bioavailability. SRBC test showed
no significant differences among the treatments. CBH test revealed that the birds receiving treatment 10 had
significantly lower cellular immune response, 24 hours after injection, in comparison with other treatments.
Treatment 10 significantly reduced triglyceride levels of serum and breast yield and significantly increased the
relative weight of wings in carcasses and relative length of small intestine in comparison with other treatments.

Conclusion The results of this study showed that using NMV in the diet of broiler chickens may improve
growth performance of broiler chickens just in the starter period.

Key words: Blood parameters, Broiler chickens, Immune system, Nano-Multivitamin, Performance.

1- PhD student of Poultry Nutrition, Department of Animal Science, Faculty of Agriculture, Ferdowsi University of Mashhad,
2- Professor of Poultry Nutrition, Department of Animal Science, Faculty of Agriculture, Ferdowsi University of Mashhad.
(*- Corresponding author email: hassanabadi@um.ac.ir)



