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Effects of different sources of Zn on performance and liver enzymes of broiler chicks
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ABSTRACT
A 360 Ross 308 broilers were used in a completely randomized design with 6 treatments and 4 replicates with the
objective of comparing the effects of different sources of zinc on growth performance and some liver enzymes. The
experimental treatments were: 1) negative control (non-supplemented), 2) positive control with 80mg/kg zinc sulfate,
3) hydroxychloride Zn (80mg/kg), 4) zinc sulfate (60mg/kg) + Zn-Met (20mg/kg), 5) zinc sulfate (40mg/kg) + zinc
oxide (40mg/kg) and 6) zinc sulfate (30mg/kg) + zinc oxide (30mg/kg) + Zn-Met (20mg/kg). After 42 days, relative
weight of bursa of Fabricius (except for treatment 4) and thymus (except for treatment 3) were decreased
significantly compared with the negative control group (P<0.05). The hydroxychloride Zn source improved feed
intake, compared to positive control group and daily weight gain compared to treatments 1, 2 and 4 (P<0.05). The
inclusion of zinc oxide in treatments 5 and 6 increased alkaline phosphatase activity in plasma compared to
treatments 3 and 4 (P<0.05). But, there were no differences in plasma AST, ALT, and LDH levels among the zinc
different sources. These findings show that hydroxychloride Zn have comparable effects with zinc of inorganic and
combination of organic with inorganic sources in broiler chickens.

Keywords: Alkaline Phosphatase, Hydroxychloride Zn, Zinc Sulfate, Zn-Met.
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Table 1. Ingredient composition and calculated nutrient

content of the diets

Ingredients 0-10 days 11-24 days 25-42 days
Corn 585.3 587.2 672.3
Soybean meal (44%) 3715 361.2 275.1
Soybean oil 0.8 14.4 14.2
CaCO3 115 10.8 9.9
DCP 16.5 14.3 12.7
Common salt 2.4 3.1 3.1
Vitamin and Mineral
premix” 5 5 5
Sodium Bicarbonate 1 0 0
DL-Methionine 2.3 25 25
L-Lysine 1.7 0.1 25
L-Threonine 0.8 0.2 15
Choline Chloride 1 1 1
nutrient content
AME (kcal/kg) 2900 2980 3075
Crude protein (%) 21.2 20.4 18
Calcium (%) 0.9 0.86 0.78
Auvailable P (%) 0.45 0.43 0.39
Sodium (%) 0.16 0.16 0.16
Met (%) 0.54 0.52 0.47
Met+ Cys (%) 0.98 0.91 0.84
Lysine (%) 1.29 1.15 1.09

* Vitamin and mineral premix provided per kg of diet: vitamin A
(retinol), 8800 1U; vitamin D3 (cholecalciferol), 2100 1U; vitamin E
(dl-a- tocopheryl acetate), 20 1U; vitamin K3 (menadione), 2.2 mg;
vitamin B6 (pyridoxine), 10 mg; vitamin B12 (cyanocobalamin),
0.06 mg; vitamin B3 (niacin), 35 mg; vitamin B5 (pantothenic
acid), 8 mg; vitamin B9 (folic acid), 0.8 mg; Choline chloride: 550
mg; Mn (manganese sulfate), 75 mg; Se (sodium selenite) 0.3 mg;
lodine (calcium iodate) 0.9 mg; Cu (copper sulfate) 8 mg and Fe
(iron sulfate) 50 mg; Zn, 80 mg (Zn in experimental treatments were
supplied in different forms as hydroxychloride, amino acid complex,
sulfate or oxide).
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Table 2. Effects of different Zn sources on performance and liver enzymes level in broilers

Weight Gain (g/day) Feed Intake (g/day)
Treatment Starter Grower Finisher Total Starter Grower Finisher Total
(0-10days) (11-25days) (26-42days) (0-42days)  (0-10days) (11-25days) (26-42days)  (0-42 days)
Negative Control (non-supplemented) 2483+046 5327°+156 68.13°+1.39 51264032 19297#070 95.28°+103 11913353 83467208
Positive Control (Zn Sulfate, 80mg/kg) 25274027 54.27°+250 68.00°+1.16 51.52+0.67 19.89+0.63 98.74°+1.15 11510%41.87 82.77°+155
Zn hydroxychloride (80 mg/kg) 25774035 61.74°+1.85 64.72°+1.38 52.68+0.41 20.28+0.61 101.33%+358 122.08"+2.42 86.69"+2.19
Zn Sulfate, 60mg/kg+2Zn-Met, 20 mg/kg 25.50+0.86 53.63°+1.15 69.13"+0.81 51.75"+050 19.73%°+0.40 96.24°+3.39 119.15™+4.04 83.34°+2.02
Zn Sulfate, 40mg/kg+Zn Oxide, 40 mg/kg 24.23+0.13 5399°+0.66 70.00+1.26 5211%+059 18.84°+0.48 95.80°+305 12504291 85.98+3.48
Zn Sulfate, 30mg/kg+Zn Oxide, 30 mg/kg+ Zn-Met, 20 mg/kg 25.29+0.94 52.96°+2.09 69.86°°+0.87 52.39%°+0.38 20.45+0.83 98.25+1.83 124.94%+454 87.92°4255
P Value 0.127 <.0001 <.0001 0.006 0.017 0.039 0.004 0.033
Feed Conversion (g feed/g gain) The Liver Enzymes (U/l)
Treatment Starter Grower Finisher Total
(0-10days) (11-25days) (26-42days) (0-42days) T ALT ALP LDH
Negative Control (non-supplemented) 0780021 179°+0.088 175°+0.056 163:0.041 254.8+432  400£100 6021°+1018 2207683
Positive Control (Zn Sulfate, 80mg/kg) 0.79+0.029 1.82°+0.096 1.69°+0.038 161+0.026 2194#342  4.88+146 7117°+1132 18624674
Zn hydroxychloride (80 mg/kg) 0.79+0.021 164°+0.022 1.89%+0.050 165+0.033 234.1+194  3.63+169 5035°+972 2087+716
Zn Sulfate, 60mg/kg+Zn-Met, 20 mg/kg 0.78+0.033 1.80°+0.055 1.73"+0.070 161#0.037 2314#37.0 513136 4208°+823 2399+730
Zn Sulfate, 40mg/kg+Zn Oxide, 40 mg/kg 0.78+0.024 1.78+0.054 179°+0.064 165+0.052 2180+142 4254219  9576%+1738 1998+588
Zn Sulfate, 30mg/kg+Zn Oxide, 30 mg/kg+ Zn-Met, 20 mg/kg 0.81+0.005 186+0.042 179°+0.058 1.68+0.038 2184+154  471+111  9371%+2013 21904613
P Value 0.422 0.004 0.003 0.149 0.114 0.387 0.001 0.959

a-d: Means within each column with different superscripts are significantly different (P<0.05).
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Table 3. Effects of different Zn sources on relative weight of carcass components

Carcass Characteristics (%)

Treatment Carcass  Breast Leg Heart Liver Gizzard Spleen Bursa Thymus  Abdominal Fat

Negative Control 75.4+1.53 24.5£0.80 22.0+1.41 0.59°+0.045 2.87+0.249 2.00°+0.349 0.110°+0.000 0.67°+0.070 0.45+0.038 2.53%+0.451

(non-supplemented)

Positive Control ab, b b, b b be.
77.8+2.26 24.3£0.44 23.240.87 0.65°0.049 2.66+0.230 1.60°+0.151 0.103°+0.019 0.55°£0.066 0.35°+0.038 2.12+0.346

(Zn Sulfate, 80mg/kg)

ér(‘)rxg/rﬁgg’d"o”de 77.3+0.41 23.740.16 23.2+0.22 0.62°40.019 2.27+0.324 1.44°+0.128 0.108°+0.010 0.55°+0.042 0.46+0.069 2.63+0.232

gg r?]‘é'/flf;e BOMGG+ZI-Met, 26 011 55 23.040.29 23.0+0.69 0.64°:0.034 2,610,295 1.61°+0.124 0.115%+0.019 0.607+0.044 036°40.015 29940322

428 rf]‘a'/f;;e A40mglkg+Zn OXide, - 77 511 75 94.4+0.80 22.741.41 0.70°40.049 2.67+0.169 1.36"+0.188 0.125%+0.010 054°40.041 041740061 29140647

Zn Sulfate, 30mg/kg+Zn Oxide,
30 mg/kg +Zn-Met, 20 mg/kg

P Value 0.383 0.259 0.453 0.025

77.7+1.96 24.3£0.51 23.2+0.82 0.64™+0.034 2.45+0.463 2.08*+0.275 0.128+0.005 0.57°+0.066 0.35°+0.065 1.92°+0.090

0.152 0.0007 0.048 0.037 0.014 0.006

a-d: Means within each column with different superscripts are significantly different (P<0.05).
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