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Effect of Zinc Hydroxychloride Supplementation on Growth Performance and

Zinc Deposition in Broiler Chickens
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Abstract: This study aimed to investigate the effect of source and level of zinc on growth
performance and mineral deposition of broilers. One-day-old male broiler chicks (n = 1540; Ross
308) were divided into four dietary treatments using factorial in a completely randomized design
with 2 sources of zinc (ZnO and ZnOHCL) and level of zinc (50 and 100 ppm) in the diets. Each
treatment consisted of 11 replications with 35 birds per replication. All diets were formulated with
no growth promoter and coccidiostat supplementation. The results showed no significant interaction
source and level of zinc on overall growth performance (0-35 DOA), carcass quality and mineral
deposition (P>0.05). However, birds fed diets containing 100 ppm zinc had a significantly higher feed
intake (P<0.05), significantly higher mortality (P<0.05) and higher FCR (P<0.05) when compared to 50
ppm of zinc supplementation. The supplementation of ZnOHCL tended to increase body weight gain
(P=0.0914), to reduce mortality rate (P=0.0591) and to enhance zinc deposition in the liver
(P=0.0517). It can be concluded that feeding diets with ZnOHCl improved the production
performance of broilers by increase body weight gain, reduced mortality, and enhanced zinc

deposition in the liver.
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Table 1 Ingredients and nutrition composition of basal diets (per 100 kg feed)

Ingredients Starter Grower Finisher
Comn 53.19 50.61 49.50
Wheat (10.2% CP) 5.00 10.00 15.00
Soybean meal (48.7% CP) 31.74 26.34 19.50
Full fat soybean (37.1% CP) 5.00 7.50 10.00
Soybean oil 1.13 212 292
MDCP (16.8% Ca/21.3% P) 1.37 1.09 0.84
Limestone (39.9% Ca) 1.04 0.95 0.89
Salt 0.23 0.25 0.26
Premix" 0.25 0.25 0.25
Pellet binder 0.30 0.30 0.30
DL-methionine 0.29 0.24 0.22
L-lysine 0.27 0.23 0.22
L-threonine 0.11 0.07 0.06
Sodium bicarbonate (27% Na) 0.07 0.04 0.03
Mycotoxin binder 0.01 0.01 0.01
Calculated nutrient composition (%)
ME (kcal/kg) 3,000.00 3,100.00 3,200.00
Crude protein 23.00 21.50 19.50
Crude fat 4.60 5.96 7.16
Crude fiber 2.80 2.78 2.74
Lysine 1.41 1.28 1.14
Methionine 0.63 0.57 0.52
Calcium 0.78 0.69 0.62
Total phosphorus 0.71 0.65 0.59
Available phosphorus 0.39 0.33 0.28

YPremix composition per 1,000 g = vitamin A 4,700,000 U, vitamin D 940,000 IU, vitamin E 30 g, vitamin K
0.8 g, vitamin B1 1.2 g, vitamin B2 3.2 g, vitamin B5 5.62 g, vitamin B6 1.57 g, vitamin B12 0.009 g, niacin 21.6
g, folic 0.39 ¢, biotin 0.07 g, choline 116.4 g, copper 0.32 ¢, iron 24.0 g, iodine 0.72 g, manganese 0.11 g,

selenium 0.10 ¢

nsiiudregisemsnszezuemnngy  Weawesa laeg proximate analysis An135983 AOAC
Asnaasdfintludasziesrlsenaunialaruy  (2012) asizvindaanulasld bomb calorimeter
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Table 2 Nutrient composition and zinc level in the experimental diets

Treatments®
Periods
ZnO 50 ZnO 100 ZnOHCL 50  ZnOHCL 100

Starter

Gross energy (kcal/kg) 4,696.9 4,639.2 4.644.5 4,605,2

Crude protein (%) 229 229 228 224

Calcium (%) 0.8 0.9 0.8 0.8

Phosphorus (%) 0.7 0.7 0.7 0.7

Zinc (ppm) 60.5 120.0 72.8 104.0
Grower

Gross energy (kcal/kg) 4.650.7 4,625.1 4,628.6 4,656.8

Crude protein (%) 21.6 21.9 21.8 21.7

Calcium (%) 0.7 0.7 0.8 0.7

Phosphorus (%) 0.5 0.5 0.6 0.5

Zinc (ppm) 755 117.0 84.5 115.0
Finisher

Gross energy (kcal/kg) 4,696.7 4,709.2 4,680.3 4,694.5

Crude protein (%) 20.5 19.9 19.9 20.3

Calcium (%) 0.5 0.6 0.6 0.5

Phosphorus (%) 0.5 0.5 0.5 0.5

Zinc (ppm) 58.6 102.0 62.0 91.7

YZn0 50 = zinc 50 ppm from zinc oxide; ZnO 100 = zinc100 ppm from zinc oxide; ZnOHCL 50 = zinc 50

ppm from zinc hydroxychloride; ZnOHCL 100 = zinc 100 ppm from zinc hydroxychloride

AslAsue uIsidudinidndidesninediadl
Hod1Agyn19ads (P<0.05) wazdns1n1sn1evesln
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N o [

u,i'ﬁmé’mz?ﬂﬁszé’u 50 ppm agaiided1AyNIEna
WuLABIAY (P<0.05)
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Table 3 Effect of zinc hydroxychloride supplementation on growth performance

Treatments? P-value®
Parameter” ZnO ZnO ZnOHCl  ZnOHCL Pooted
B A*B SE
50 100 50 100
1-10d
BWG, ¢/bird 208.02 214.31 210.71 212.76 ns 0.0411 ns 0.0986
Fl, ¢/bird 269.19 264.16 261.84 266.03 ns ns ns 0.0420
FCR 1.294° 1.233° 1.243° 1.250° ns ns  0.0069  0.0060
Mortality, % 0.00 0.00 0.00 0.00 - - - -
11-28d
BWG, ¢/bird 1,218.88  1,247.85 1,258.99  1,271.15 0.0161 ns ns 0.1449
Fl, ¢/bird 1,788.74  1,851.89  1,828.98 1,872.54 ns 0.0029 ns 0.0839
FCR 1.468 1.485 1.453 1.473 ns ns ns 0.0059
Mortality, % 0.78 2.60 0.00 1.30 0.0465 0.0037 ns 0.2530
29 - 35d
BWG, g¢/bird 742.24 746.05 739.99 732.43 ns ns ns 6.9706
Fl, ¢/bird 1,130.17  1,153.24  1,132.47  1,151.93 ns ns ns 0.0079
FCR 1.523 1.555 1.532 1.579 ns ns ns 0.0160
Mortality, % 0.30 0.72 0.79 0.00 ns ns ns 0.1955
1-35d
BWG, ¢/bird 2,129.03  2,15229 2,176.90 2,171.85 ns ns ns 0.2784
FI, ¢/bird 3,188.11  3269.29 322330  3,290.51 ns 0.0102 ns 0.0524
FCR 1.498 1.520 1.480 1.516 ns 0.0126 ns 0.0054
Mortality, % 1.08 3.31 0.79 1.30 ns 0.0264 ns 0.2968

YBWG = body weight gain; FI = feed intake; FCR = feed conversion ratio

# Zn0 50 = zinc 50 ppm from zinc oxide; ZnO 100 = zinc100 ppm from zinc oxide; ZnOHCL 50 = zinc 50

ppm from zinc hydroxychloride; ZnOHCL 100 = zinc 100 ppm from zinc hydroxychloride

A = source of zing; B = level of zinc; A*B = interaction between source and level of zinc

N3 Zn0 MednusERuMSLasuLIsndenyEd
5%AU 100 ppm dawaliusuiunisiueinislula
dorndnflefeutunduiilésuussndensaised
50 ppm %’!\18’]‘-\]Lﬁﬂﬁ]’]ﬂmﬂﬁ%mLLfﬁﬂﬂﬁﬂﬂ%%Iui%ﬁU

o
v A s
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q
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Table 4 Zinc deposition of broiler chickens at 35 days of age

Treatments? P-value?
Pooled
Zn0O Zn0O ZnOHCL ZnOHCL
A B A*B SE
50 100 50 100

Serum (ug/dL) a7.27 43.59 43.40 47.63 ns ns ns 1.2995
Tibia bone (mg/kg) 144.61  149.54  147.78 148.59 ns ns ns 1.5150
Liver (mg/kg) 22.44 23.31 22.50 25.71 0.0517 0.0020 ns 0.3075

YZn0O 50 = zinc 50 ppm from zinc oxide; ZnO 100 = zinc100 ppm from zinc oxide; ZnOHCL 50 = zinc 50

ppm from zinc hydroxychloride; ZnOHCL 100 = zinc 100 ppm from zinc hydroxylchloride

A = source of zinc; B = level of zinc; A*B = interaction between source and level of zinc
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