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Abstract

To investigate the effect of using organic chelates of zinc, manganese, and chromium on
the performance and microbial population of the caecum of broiler chickens, the present
study was conducted. This study was conducted in a completely randomized design by
420-day-old broiler chickens of Ross 308 strain in 7 treatments, 5 repeats, and 15 birds
per pen for 42 days. The treatments were 1) organic form of zinc, manganese, and
chromium chelate, 2) organic form of zinc and manganese chelate, 3) organic form of
zinc and chromium chelate, 4) organic form of manganese and chromium chelate, 5)
organic form of manganese chelate, 6) organic form of zinc chelate and, 7) organic form
of chromium chelate. Performance traits including feed consumption, body weight gain,
and feed conversion ratio were measured. At the end of the experiment, broiler
chickens' cecum microflora was collected. Collected data were analyzed by LSmeans
procedure in SAS statistical software. The effect of organic chelates on body weight in
the initial period and feed conversion ratio in the growth period was significant (p <
0.05). The highest weight gain (176.6 grams) was observed in the treatment containing
the organic form of chromium and the lowest weight gain (152.8 grams) was observed
in the treatment containing the organic form of zinc. The highest value of feed
conversion coefficient (1.1) was observed in the treatment containing the organic form
of zinc, manganese, and chromium, and the lowest value (0.1) was observed in the
treatment containing the organic form of chromium. The effect of organic chelates on
the E. coli population of broiler cecum was significant (p < 0.05). The highest (5.65
LogCFU/g) and the lowest (5.15 LogCFU/qg) E. coli bacteria populations were observed
in treatments containing organic forms of zinc, manganese, and chromium and organic
form of zinc, respectively. Considering the improvement of performance traits and
cecum microflora of broiler chickens in this study, the use of organic chelates is
recommended.

Keywords: Microbial population, Broiler chickens, Feed conversion ratio, Organic chelates,
Body weight.
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Table 1. Components and chemical composition of broiler chickens diet in the initial stage (1-10 days)

Treatments *

Ingredients 1 2 3 4 5 6 7
Corn 5431 54.31 54.31 5431 5431 5428 54.25
Soybean Meal (43% CP) 39.55 39.55 39.55 39.55 3955 3955 39.55
Soybean oil 1.6 1.6 1.6 1.6 1.6 1.6 1.6
Dicalcium phosphate 1.94 1.94 1.94 1.94 1.94 1.94 1.94
Oyster shell 1.02 1.02 1.02 1.02 1.02 1.02 1.02
Sodium bicarbonate 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Salt (NaCl) 0.33 0.33 0.33 0.33 0.33 0.33 0.33
Vitaminl premix? 0.50 0.50 0.50 0.50 0.50 0.50 0.50
L-Lysine 0.15 0.15 0.15 0.15 0.15 0.15 0.15
DL-Methionine (98%) 0.31 0.31 0.31 0.31 0.31 0.34 0.37
L-Threonine (98.5%) 0.09 0.09 0.09 0.09 0.09 0.09 0.09
Calculated composition

Metabolisable energy (kcal/kg) 2945 2945 2945 2945 2945 2945 2945
Crude protein (%) 2235 22.35 22.35 2235 2235 2235 2235
Calcium (%) 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Auvailable phosphorous (%) 0.48 0.48 0.48 0.48 0.48 0.48 0.48
Sodium (%) 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Lysine (%) 121 121 1.21 121 121 121 121
Methionine (%) 0.60 0.60 0.60 0.60 0.60 0.66 0.72
Methionine+Cystine (%) 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Threonine (%) 0.81 0.81 0.81 0.81 0.81 0.81 0.81

1°1) Control diet containing supplements of organic trace elements zinc, manganese, and chromium (40 mg/kg,
30mg/kg and 2mg/kg of feed respectively), 2) Diets containing supplements of organic trace elements zinc and
manganese (40 mg/kg and 30 mg/kg of feed respectively), 3) Diets containing supplements of organic trace elements
zinc and chromium (40 mg/kg and 2mg/kg of feed respectively), 4) Diets containing supplements of organic trace
elements manganese and chromium (30 mg/kg and 2 mg/kg of feed respectively), 5) Diet containing supplement of
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organic manganese (30 mg/kg of feed), 6) Diet containing supplement of organic zinc (40 mg/kg of feed), and, 7)
Diet containing supplement of organic chromium (2mg/kg of feed). 2 The vitamin-mineral premix provided the
following quantities per kg of diet: vitamin A, 360000 1U; vitamin D5, 800000 IU; vitamin E, 7200 1U; vitamin Ks,
0.8 g; vitamin By, 0.7 g; vitamin B,, 2.64 g; vitamin B, 3.92 g; vitamin Bs, 1.88 g; vitamin Bg, 1.176 g; vitamin By,
0.4 g; vitamin B,,, 0.006 g; biotin, 0.04 g; antioxidant, 0.4 g.

(vfj_})“f,—\\).)wﬁ) 4.1;—4.»)3 LS:":"; LSL‘M"j" u{\J& 0 ‘ﬁw vcsj.?j \J}‘—Y J}b
Table 2. Components and chemical composition of broiler chickens diet in the grower stage (11-24 days)

Ingredients Treatments *

1 2 3 4 5 6 7
Corn 58.52 58.52 58.52 58.52 58.52 58.50 58.47
Soybean Meal (43% CP) 35.43 35.43 35.43 35.43 35.43 35.43 35.43
Soybean oil 2 2 2 2 2 2 2
Dicalcium phosphate 1.72 1.72 1.72 1.72 1.72 1.72 1.72
Oyster shell 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Sodium bicarbonate 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Salt (NaCl) 0.28 0.28 0.28 0.28 0.28 0.28 0.28
Vitamin-mineral premix* 0.50 0.50 0.50 0.50 0.50 0.50 0.50
L-Lysine 0.1 0.1 0.1 0.1 0.1 0.1 0.1
DL-Methionine (98%) 0.26 0.26 0.26 0.26 0.26 0.28 0.31
L-Threonine (98.5%) 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Calculated composition

Metabolisable energy (kcal/kg) 2997 2997 2997 2997 2997 2997 2997

Crude protein (%) 20.60 20.60 20.60 20.60 20.60 20.60 20.60
Calcium (%) 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Available phosphorous (%) 0.43 0.43 0.43 0.43 0.43 0.43 0.43
Sodium (%) 0.18 0.18 0.18 0.18 0.18 0.18 0.18
Lysine (%) 1.08 1.08 1.08 1.08 1.08 1.08 1.08
Methionine (%) 0.53 0.53 0.53 0.53 0.53 0.58 0.63
Methionine+Cystine (%) 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Threonine (%) 0.72 0.72 0.72 0.72 0.72 0.72 0.72

11) Control diet containing supplements of organic trace elements zinc, manganese, and chromium (40 mg/kg, 30
mg/kg and 2 mg/kg of feed respectively), 2) Diets containing supplements of organic trace elements zinc and
manganese (40 mg/kg and 30 mg/kg of feed respectively), 3) Diets containing supplements of organic trace elements
zinc and chromium (40 mg/kg and 2mg/kg of feed respectively), 4) Diets containing supplements of organic trace
elements manganese and chromium (30 mg/kg and 2mg/kg of feed respectively), 5) Diet containing supplement of
organic manganese (30 mg/kg of feed), 6) Diet containing supplement of organic zinc (40 mg/kg of feed), and, 7)
Diet containing supplement of organic chromium (2 mg/kg of feed). > The vitamin-mineral premix provided the
following quantities per kg of diet: vitamin A, 360000 1U; vitamin D3, 800000 IU; vitamin E, 7200 1U; vitamin Ks,
0.8 g; vitamin By, 0.7 g; vitamin B,, 2.64 g; vitamin Bs, 3.92 g; vitamin Bs, 1.88 g; vitamin Bg, 1.176 g; vitamin By,
0.4 g; vitamin B1,, 0.006 g; biotin, 0.04 g; antioxidant, 0.4 g.

(S50, 8Y-Y0) JLL al> o 55 258 slaar s 1o o, sland S 5 5 1l =Y U
Table 3. Components and chemical composition of broiler chickens diet in the finisher stage (25-42 days)

Ingredients Treatments
1 2 3 4 5 6 7

Corn 62.63 62.63 62.63 62.63  62.63 62.62 62.61
Soybean Meal (43% CP) 31.27 31.27 31.27 31.27 3127  31.27 31.27
Soybean oil 2.4 2.4 24 24 24 2.4 2.4
Dicalcium phosphate 1.59 1.59 1.59 1.59 1.59 1.59 1.59
Oyster shell 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Sodium bicarbonate 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Salt (NaCl) 0.23 0.23 0.23 0.23 0.23 0.23 0.23
Vitamin-mineral premix* 0.50 0.50 0.50 0.50 0.50 0.50 0.50
L-Lysine 0.11 0.11 0.11 0.11 0.11 0.11 0.11
DL-Methionine (98%) 0.13 0.13 0.13 0.13 0.13 0.14 0.15
L-Threonine (98.5%) 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Calculated composition
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Metabolisable energy 3050 3050 3050 3050 3050 3050 3050
(kcal/kg)

Crude protein (%) 18.40 18.40 18.40 18.40  18.40 18.40 18.40
Calcium (%) 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Available phosphorous (%) 0.40 0.40 0.40 0.40 0.40 0.40 0.40
Sodium (%) 0.16 0.16 0.16 0.16 0.16 0.16 0.16
Lysine (%) 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Methionine (%) 0.39 0.39 0.39 0.39 0.39 0.42 0.46
Methionine+Cystine (%) 0.66 0.66 0.66 0.66 0.66 0.66 0.66
Threonine (%) 0.66 0.66 0.66 0.66 0.66 0.66 0.66

1'1) Control diet containing supplements of organic trace elements zinc, manganese, and chromium (40 mg/kg,
30mg/kg and 2mg/kg of feed respectively), 2) Diets containing supplements of organic trace elements zinc and
manganese (40 mg/kg and 30 mg/kg of feed respectively), 3) Diets containing supplements of organic trace elements
zinc and chromium (40 mg/kg and 2 mg/kg of feed respectively), 4) Rations containing supplements of organic trace
elements manganese and chromium (30 mg/kg and 2mg/kg of feed respectively), 5) Ration containing supplement of
organic manganese (30mg/kg of feed), 6) Ration containing supplement of organic zinc (40 mg/kg of feed), and, 7)
Ration containing supplement of organic chromium (2 mg/kg of feed). > The vitamin-mineral premix provided the
following quantities per kg of ration: vitamin A, 360000 1U; vitamin D3, 800000 1U; vitamin E, 7200 1U; vitamin K,
0.8 g; vitamin By, 0.7 g; vitamin B,, 2.64 g; vitamin B, 3.92 g; vitamin Bs, 1.88 g; vitamin Bg, 1.176 g; vitamin By,
0.4 g; vitamin B,,, 0.006 g; biotin, 0.04 g; antioxidant, 0.4 g.

bl lslas s oS G e e Slasiin =8 J s
Table 4. Characteristics of supplements intake between experimental treatments

Element Amount T1 T2 T3 T4 T5 T6 T7
Mn 149 _ . . _ _
Zn 13¢g - - _
Cr 0.2 g % - - -

T: Treatment- 0.2 grams of organic chromium, 14 grams of organic manganese, and 13 grams of organic zinc per
kilogram are vitamin supplements. Other values are the same in all treatments and are as follows; Iron: 20 grams,
copper: 4 grams, iodine: 0.4 grams, selenium: 0.08 grams, choline chloride: 100 grams, calcium carbonate: 1000
grams, vitamin A: 3600000 international units, vitamin D3: 800000 international units Vitamin E: 7200 U, Vitamin
K3: 0.8 grams, Vitamin B1: 0.7 grams, Vitamin B2: 2.64 grams, Vitamin B3: 3.92 grams, Vitamin B5: 11.88 grams,
Vitamin B6: 1.176 grams, vitamin B9: 0.4 grams, vitamin B12: 0.0006 grams, vitamin H2: 0.04 grams and
antioxidant: 0.4 grams. Treatments 1 to 7 are 1) zinc, manganese, and chromium chelate, 2) zinc and manganese
chelate, 3) zinc and chromium chelate, 4) manganese and chromium chelate, 5) manganese chelate, 6) zinc chelate

and, 7) chelate Chrome.
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Table 5. The effect of different experimental diets on the performance traits of broiler chickens

Experimental rations” P
Items T1 T2 T3 T4 T5 T6 T7 SEM values

Feed intake (gr)

1-10d 180.3 177.3 175.1 174.7 176.6 176.5 1775 0.96 0.82
11-24d  1189.8 1199.6 11951 11958 11796 12249 11915 8.83 0.92
25-42d 24337 26179 2518.0 2556.1 2508.0 2557.8 2482.4 26.88 0.69

1-42d 3803.9 3994.8 3888.2 3926.7 3864.3 3959.3 3851.5 31.38 0.74

Body weight gain (g)

1-10 d 153.4°  166.2* 164.7® 1643  1535° 152.8°  176.6° 2.40 0.04
11-24 d 825.6 800.4 776.8 805.6 801.2 828.9 840.5 9.47 0.65
25-42d 11835 1260.0 1253.0 1201.2 11227 1269.0 11940 2081 0.52
1-42 d 2162.6 22267 21946 21712 20775 22508 22113  22.04 0.50

Feed conversion ratio (g/g)

1-10d 1.1° 1.0%® 1.0%® 1.0%® 1.1° 1.1° 1.0° 0.01 0.02
11-24d 1.4 1.4 1.5 1.4 1.4 1.4 1.4 0.01 0.32
25-42 d 2.0 2.0 2.0 2.1 2.2 2.0 2.0 0.03 0.54
1-42d 1.7 1.7 1.7 1.8 1.8 1.7 1.7 0.01 0.50

“Control ration containing supplements of organic trace elements zinc, manganese, and chromium (40 mg/kg,
30mg/kg and 2mg/kg of feed respectively), 2) Rations containing supplements of organic trace elements zinc and
manganese (40 mg/kg and 30mg/kg of feed respectively), 3) Rations containing supplements of organic trace
elements zinc and chromium (40 mg/kg and 2mg/kg of feed respectively), 4) Rations containing supplements of
organic trace elements manganese and chromium (30mg/kg and 2mg/kg of feed respectively), 5) Ration containing
supplement of organic manganese (30mg/kg of feed), 6) Ration containing supplement of organic zinc (40 mg/kg of
feed), and 7) Ration containing supplement of organic chromium (2mg/kg of feed). SEM: Standard error of the mean.
dMeans with different superscripts in a row differ significantly (p < 0.05).

(LOgCRU/G) (rlesT OLL U3 oS (s, Sen Comar 2 oala3l slajlass =1 U
Table 6- The effect of experimental treatments on the microbial population of the cecum at the end of the
experiment (Log CFU/qg)

Treatments/Traits Coliform E.coli Lactobacillus Total aerobic
bacteria
T1 5.35 5.65° 6.45 6.23
T2 5.25 5.43% 6.32 6.35
T3 5.22 5.33% 6.30 6.30
T4 5.32 5.38% 6.41 6.25
T5 5.27 5.42% 6.27 6.40
T6 5.21 5.15° 6.37 6.27
T7 5.30 5.40% 6.47 6.37
SEM 0.05 0.06 0.11 0.06
P-value 0.074 0.021 0.248 0.156

T1: Treatment containing organic chelate of zinc, manganese and chromium, T2: Treatment containing organic
chelate of zinc and manganese, T3: Treatment containing organic chelate of Zinc and chromium, T4: Treatment
containing organic chelate of manganese and chromium, T5: Treatment containing organic chelate of manganese, T6:
Treatment containing organic chelate of zinc, T7: Treatment containing organic chelate of chromium. SEM: Standard
error of the mean. P-value: Probability value.
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