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Table 1-Feed ingredients and composition of experimental diet

(4) 0 222 s13! V) OlT (S5eu11-YF) sy (S5, TO-FY) Sl
Ingredients (%) (sS395 Grower (11-24  Finisher (25-42
Starter (1-10 days) days)
days)
Cayd il 51. 3 57.19 62.26
Corn grain
L e adilais 41.05 35.65 30.49
Soybean meal
Ly 29, 2.38 2.88 3.40
Soy oil
Sl auls sa 2.10 1.87 1.63
Dicalcium phosphate
Aseals ol ys 1.01 0.948 0.88
Calcium Carbonate
| Same ol go- Siaslia g Jaso 0.5 0.5 0.5
Vitamin- Mineral premix
Sl 0.26 0.26 0.26
Salt
Lt 1S oy 3 0.17 0.16 0.15
L-Lysine-HCL
DL (i gaie 0.36 0.32 0.28
DL-Methionine
(F)osdds dxeulae Siluss 53
Calculated composition (%)
e 55630 L5168 (535K cal/kg 2997.5 3097. 3198.1
ME(Kcal/kg)
O3 9
Protein 23 215 195
RS 491 6.35 6.84
Ether Extact
paals 0.96 0.87 0.79
Calcium
o gieas JalB jdead 0.48 0.43 0.39
Available phosphorus
Lysine 1.44 1.29 1.16
Methionine+cysteine
s Y 0.56 0.51 0.47
O gsie
Methionine 0.97 0.88 0.78
e . 0.15
Threonine 0.15 0.14
H..\-u-l
Sodium 0.20 0.18 0.20
paliy 1.03 0.96 0.88
Pottasium
s
Chlorine 270.62 257.59

233.53
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(Mea/kg) oy gty st Julas
Dietary Electrolyte Balance( meg/kg)

) Edaoling llall o anls €00+ (JohanalS 1) D3 ol e Ll s aal g AYA - (J5a50) A Gpaalin g il s a6 LS 5o (6] 40 (ol JuSa'
PSSk VE S suism @Sk YY/E el S (oo Vo Suiistily wael 0 Sk €/8 Ka ol g llall G aaly £A (Slicel J35358 5 —adl
NY 5 ol s Lide b 53800 topmn 2 SHLS 5o 10 4 (Sare JaSo a8 lae €10 w0l i Sl Vel Sald a8 e </ VT Gae¥L S
poe ol Laie b il o Sclie +/4 paeally ol Lt by S e YY (ol ol g Lt b ol 0 S LoV YA (555 waeSl Litie b 595 0 S(hae

p Sk -/t
Provided per Kg diet: vitamin A (retinol), 12800 IU; vitamin D3 (cholecalciferol), 4000 1U; vitamin E (dl-a-
tocopheryl acetate), 48 IU; vitamin Ks; (menadione), 4.4 mg; vitamin B6 (pyridoxine), 6.4 mg; vitamin B12
(cyanocobalamin), 0.016 mg; vitamin Bz (niacin), 22.4 mg; vitamin Bs (pantothenic acid), 65 mg; vitamin By (folic
acid), 1.6 mg; Choline chloride: 400 mg; Mn (manganese sulfate), 112 mg; Fe (iron sulfate) 22 mg; Zn (zinc oxide) 128
mg; Cu (copper sulfate) 32 mg; Se (sodium selenite) 0.4 mg and lodine (calcium iodate) 0.9 mg.

(5390 1-FY) ik oS sLo dm g2 (50 ySles Sl 5 s jedo b pasaliy aaas S jSala 31—V gaa
Table 2-Effect of potassium iodide replacement with iodine yeast on performance traits in broiler
chickens (1-42 days)

" obass \ Y Y $ o el sbizal dolaia (5l aloa win Slawlise

Treatment Gl 1 2 3 4 5 e oylut  Orthogonal p_olynominal
Traits s SEM comparisons

P-Value

(3952 55)039 LRl e e

Weight gain (g/d) 21.01 20.03 20.49 (Linear)y (Quadratic)y

S350 19.62 19.61 036  .023 0.99 0.036

(1-42d)

SoeoN-YE 41.12 40.17 42.87 42.84 42.52 0.24 0.55 0.31 0.043

(11-24 d)

Soss Yoty 73.25 82.86 77.27 74.76 80.15 0.26 152 0.39 0.07

(25-42 d)

Soeo VY 49.98 53.35 51.14 51.26 51.03 0.52 0.62 0.56 0.1

(1-42 d)

(385/p5)S1, 95 S e

Feed intake (g/d) 27.41 27.07 27.036 27.1 27.44 0.14 0.25 0.95 0.37

ESTRARE

(1-42 d)

SasN-Ye 68.53 67.56 71.82 69.74 69.04 0.78 1.04 0.35 0.39

(11-24 d)

Sos, Yot 128.23 140.24 136.71 135.71 129.32 0.39 221 0.23 0.21

(25-42 d)

Soas\-EY 83.88 87.78 87.04 86.66 82.81 0.5 1.02 0.34 0.42

(1-42 d)

(pS/p5) SIHd JsasS s o

FCR(g/g) 14 1.34 1.39 1.35 1.34 0.34 0.012 0.87 0.097

ESTOARE

(1-42 d)

SasN-Ye 1.66 1.50 1.67 1.63 1.62 0.39 0.02 0.93 0.051

(11-24 d)
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S YE-EY 177 1.70 177 1.82 1.61 0.34 0.03 0.95 0.44
(25-42 d)

Sos51-EY 168 1.64 1.70 1.69 1.62 071 0.02 0.75 0.43
(1-42 d)

éﬁ.&u:i‘)l—aﬁ:ﬂ: (e b des 500 L;g)iflACJa“YJLA:\] RPNV £ U_]:\:;:\l.;ch..u:Y‘)@:@m.sﬂm)d)mﬁ‘}g\%@au:\_)u:ﬁ‘
re Wt yu) s Gl mla 10 5las ((Sare W wmyu Vo ARl

1 T1: Replacement level of 0% organic iodine, T2: Replacement level of 25% organic iodine, T3: Replacement level of 50% organic
iodine, T4: Replacement level of 75% organic iodine, T5: Replacement level of 100% organic iodine

'S8 sLada 52 (02 00 ) ) Al Sl gead 5 s (oI ate b s (Sane pie (SuSula BI-Ygua
Table 3- Effect of potassium iodide replacement with iodine yeast on carcass characteristic (% of live body
weight) in broiler chickens!

a5 055 «a¥eadl oo b S el 05y @B b O3y (20r e 000
b e 5 el (> carcass Relative breast weight o S o jia
lodine level and source Live yield Relative thigh Relative
weight(q) weight abdominal fat
weight
(rare @ a Sl 0)aals 2005.08 63.04° 20.69° 18.58° 1.72
Control (5 mg organic iodine)
o Sla YVor T s o S bia V/Y0 2035.08 64.192 21.528b 19.75% 1.48
e
1.25 mg inorganic iodine+3.75
mg organic iodine
5 ol Vor T s a S la Yo 2077.12 64.328 21.48% 19.782 1.47
(e
2.5 mg inorganic iodine+2.5
mg organic iodine
e Sl VYot I oSl Y/VO 2054.92 65/58°? 22.402 20.58? 1.46
e
3.75 mg inorganic iodine+1.25
mg organic iodine
ST aS oo 2119.3 65.62 22.95% 20.722 1.29
5 mg inorganic iodine
ol iro el 0.099 0.0002 0.002 0.002 0.37
P-Value
i) sl uSileo 14.14 0.24 0.21 0.21 0.065
Pool SEM
dolais (sltlan iy lowlis
Orthogonal polynominal comparisons
ks 0.091 0.02 0.132 0.023 0.222
Linear
fsd 0.866 0.25 0.319 0.194 0.531
Quadratic

(P<t/v0) wijla Ll sine BWAS wis yu 0 s D9 i Glidie e gl)ls S galacl Oies A Ha
Means with different letters in each column differ significantly (P<0.05).
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Figure 1- Effect of potassium iodide (inorganic iodine source) replacement with iodine yeast (organic iodine
source) on breast meat iodine concentration in broiler chickens (P<0.001, SEM=0.6).
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Table 3- Effect of potassium iodide replacement with iodine yeast on relative weight internal organs in broiler
chickens!
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lodine level
@ a S ke 0)anls 191 0.52 0.23¢ 0.96 1.7° 4.09 14 3.27° 2.65 87.37°

(sae
(5mg organic
iodine)
w s Sl VYo 1.84 0.53 0.24° 0.97 1.85% 421 1.64 3.50% 2.57 88.28%
a a S le Y/VO+ M

u_l.A:u
1.25mg
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iodine+3.75mg
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s p S ke /o T
PR
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iodine+1.25mg
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5mg inorganic
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Value
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Sl
Pool SEM

dolaio gladan win olawlis
Orthogonal polynominal comparisons

s 0.279 0.409 <0.001 0.807 0.247 0.348 0.168 0.023 0.126 0.004
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Quadratic

0.204 0.895 0.261 0.912

0.517 0.517 0.931 0.149 0.728
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!Means with different letters in each column differ significantly (P<0.05).
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Table 4- Effect of potassium iodide (inorganic iodine source) replacement with iodine yeast (organic iodine
source) on blood indices in broiler chickens®

oo ol palie R sllsle onsleaa oo Sglas gladsle cowll dugsia cawsise il sl
Blood RS (gridl) — Het (%) ;s win (%) (%) () ) )
metabolite RBC Hb (wibse Lym Het Mon Bas Eos
(v-ul) s
(WBC)
32 oo
lodine level
als 2.390 16.8 28.8 1.186 73.6 24.2 1.40 0.8 1.00
(Pare 2 a8 o o)

Control (5mg
organic iodine)
W aS e VYo 2.45° 17.2 30.00 1.186 73.8 23.00 1.40 0.8 1.60

2 oS lea YIVor T
JPRNER
1.25mg
inorganic
iodine+3.75mg
organic iodine
a a X e Y/0 2.57% 17.0 30.2 1.190 74.00 242 1.20 0.8 1.80

2 p S e VVor
(e
2.5mg inorganic
iodine+2.5mg
organic iodine
2 oS Lo YIVe 2.612 17.8 30.00 1.192 75.00 22.6 1.40 1.00 1.60

b a8 e V/Yor T
(e
3.75mg
inorganic
iodine+1.25mg
organic iodine
STaas oo 2.692 18.2 29.8 1.200 76.00 23.00 1.40 0.6 2.00
5mg inorganic
iodine
o e mhaa 0.0007 0.21 0.113 0.32 0.23 0.31 0.96 0.69 0.14

P-Value
sl Sl 0.031 0.21 0.18 0.003 0.37 0.28 0.097 0.08 0.12

sl
Pool SEM

dalaie sltlon win cluwlis
Orthogonal polynominal comparisons

ks 0.035 0.14 0.016 0.743 0.731 1.00 0.556 1.00 0.047
Linear
s a0 0.619 0.861 0.294 0.499 1.00 0.137 0.733 1.00 0.549

Quadratic
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!Means with different letters in each column differ significantly (P<0.05)
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Table 5- Effect of potassium iodide replacement with iodine yeast on blood liver enzymes and thyroid hormones
in broiler chickens!
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ALT AST ALP T3 T4
(IU/L) (1IU/L) auiy  (mol/y  (moln)
3 o
lodine level
aals 115.00P 90.2¢ 186.2° 1.30° 13.19°
(2w p S (e o)
Control (5mg organic iodine)
are w a8 e ¥/Vor JTwa S Jhs VYo 119.2° 97.00¢ 187.00° 1.26° 15.70°
1.25mg inorganic iodine+3.75mg organic iodine
e a8 Gl Vot T 0 S L Yo 131.8° 117.00° 191.6% 1.33° 16.17%
2.5mg inorganic iodine+2.5mg organic iodine
e a S Gla V/Yor ST a S e Y/Ve 131.3° 118.6° 185.00° 1532 16.62%
3.75mg inorganic iodine+1.25mg organic iodine
ATwas oo 156.3? 131.8? 205.8? 1.31% 16.992
5mg inorganic iodine
oS e o 0.0005 <0.0001 0.0112 0.0009 <0.001
P-Value
altind slindl Sl 3.73 3.05 2.3 0.02 0.03
Pool SEM

Orthogonal polynominal comparisons

sba 0.049 0.0001 0.366 0.578 <0.0001
Linear

pos a0

Quadratic 0.551 0.192 0.711 0.339 0.026
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!Means within same column with different letters differ significantly (P<0.05).
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Table 6- Effect of potassium iodide replacement with iodine yeast on blood lipid profiles in broiler chickens®
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5mg inorganic iodine
6ol Sre o
P-Value 0.12 <0.0001 0.005 0.075
st sliasd Kl
Pool SEM 0.51 2.16 0.45 2.69
dolaie (glalen win oluwlis
Orthogonal polynominal comparisons
sha 0.224 0.0002 0.009 0.195
Linear

(S A T

Quadratic 0.596 0.02 0.539 0.183

(P</o0) wisls Llaine AN das 50 Yl 5o dieud wliie 3o (gla oS gulae] () si 5 "
IMeans with different letters in each column differ significantly (P<0.05).
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Introduction: The replacement of inorganic mineral with organic sources can impose benefical
effects on broiler chickens. The replacement of 25 and 50% inorganic iodine with organic source
had beneficial effects on the determined indices of current experiment (Angelovicova et al., 2012).
Higher replacement levels (100% organic iodine) detrimentally affected the blood and tissue indices
of broiler chickens (Opalinski et al., 2012; Saki et al., 2012; Peyvastegan et al., 2017). The aim of
this study was to investigate the replacement of inorganic mineral with organic sources iodine
effects on performance, carcass characteristics, meat iodine, thyroid hormones, and some blood
indices in broiler chickens.

Materials and methods: This experiement was performed to investiage the effects of different
levels of inorganic iodine (potassium iodiate) replaced with organic source (yeast iodine) on
performance, carcass characteristics, iodine content of meat, and thyroid hormone concentrations
and blood indices (hematocrit, RBC, WBC, Hb, ALP, ALT, AST, cholesterol, triglyceride, HDL,
LDL) in broiler chcikens. The experiment was done based on a completely randomized design
using 250 male broiler chickens (Ross strain) with 5 treatments and 5 replicates per each treatment
(10 birds per each replicate) during a 42 days period. The experimental treatments included
different replacement levels of 0.0 (5 mg/kg inorganic iodine without any organic source), 0.25
(3.75 mg/kg inorganic iodine along with 1.25 mg/kg organic source), 0.50 (2.5 mg/kg inorganic
iodine along with 2.5 mg/kg organic source), 0.75 (1.25 mg/kg inorganic iodine along with 3.75
mg/kg organic source) and 100% (5 mg/kg organic iodine without any inorganic source) inorganic
iodine (potassium iodiate) with organic source (yeast iodine).

Results and discussion: None of the repleacement levels of inorganic with organic source had
effects on feed intake, weight gain and feed conversion ratio (P>0.05). Inceasing the inorganic
replacement with organic form of iodine linearly increased the carcass and thigh relative weight
(P<0.05). The birds fed 5 mg/kg inorganic iodine had the highest carcass weight (P<0.05). The
birds fed the diets including 75 and 100% of organic iodine replacement had the highest breast and
thigh weights (P<0.05). The abdominal fat trended to be lower in birds fed 5 mg/kg organic iodine
(100% replamecment) as compared to control diet (100% inorganic iodine), (P=0.065). Moreover,
increasing the replacement amount of organic iodine to 100% increased the breast meat iodine
content linearly (P<0.05), while breast meat of birds fed 5 mg/kg organic iodine had the highest
iodine content (P<0.05). Moreover, the breast iodine content of birds fed the diets with 75%
replacement of inorganic iodine (3.75 mg yeats iodine and 1.25 mg potasium iodate per kg) was
higher than those of diets with lower inorganic iodine replacements (P<0.05). No effects of
inorganic iodine replacement were detected on relative weights of liver, heart, spleen, small
intestine, deudenum and ileum (P>0.05), but incressing replacement of organic iodine caused an
increase in the relative weights of pancreas, gizzard, jujenum, and thyroid gland (P<0.05). Birds
which received the highest replacement level of organic iodine showed the highest pancrease,
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gizzard, jejunem and thyroid gland weights wherease the control birds had the lowest weights of
these organs at day 42 of experiment. There were no effects of inorganic iodine replacement with
organic source on white blood cells, lymphocytes, monocytes, basophils, eosinophils and hetrophils
at day 42 of experiment (P>0.05). Moreover, increasing the organic iodine replacement to inorganic
form increased red blood cells and hematocrit (P<0.05). Blood hematocrit was increased by
increasing the organic replacement until 50% (P<0.05). No effects of replacement level were
observed for blood triglyceride and cholesterol (P>0.05). Both the blood LDL and HDL contents
were affected by the replacement levels (P<0.05). Blood LDL concentration was increased by
increasing the inorgainic level replacements but there were no significant difference between the
replacement levels of 50, 75 and 100% inorganic iodine. The highest blood HDL concentration was
related to the birds fed the 50% replacement of inorganic iodine with organic iodine source (2.5 mg
yeast iodine and 2.5 mg potassium iodate). Moreover, the lowest blood HDL content was observed
for the birds fed 75% replacement of inorganic iodine with organic iodine source. The blood
enzyme activities of alanine amino transferase, aspartate amino transferase and alkaline phosphatase
along with T3 and T4 contents were increased by increasing the replacement level of inorganic
iodine with organic source (P<0.05). The birds fed the control diet (5 mg/kg potassium iodate) had
the lowest enzyme activities and thyroid hormone contents while the highest activity of the
mentioned enzymes and thyroid hormones were observed for the higest replacement rate (100%
inorganic iodine replacement).

Conclusion: It is concluded that higher than 50% inorganic replacement with yeast iodine caused
functional impairment of vital organs. Hence, replacement of 25 and 50% inorganic iodine with
organic form had the benefical effects in broiler chickens by increasing the carcass and thigh
weights, the breast iodine content and relative weights of internal organs.

Keywords: Broiler chickens, lodine, Liver enzymes, Thyroid hormones



