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Introduction: Minerals are a small part of the diet, but their deficiency has major consequences for the health
and reproduction of animals. Iron is not only one of the most abundant elements on Earth (it is the fourth most
common element in the Earth's crust), but it is also a vital component of living things and an essential nutrient for
all animal species. The main source of iron for calves and other newborn ruminants is milk or milk replacer. Milk
contains relatively small amounts of iron, and calves are prone to iron deficiency. In most dairy farms, iron
supplements are added as an inorganic source to the diet, which can undergo oxidation and react with other
substances, causing a decrease in solubility. To solve this problem, the desired elements should be added to the
ration of livestock in the form of chelated supplements. Research shows that iron plays an essential role in several
metabolic processes and is necessary for the synthesis of DNA, RNA, and proteins in the body. Dietary
supplements with iron have increased hematology parameters and improved growth. In addition, the presence of
iron in the diet is effective in increasing appetite and glucose metabolism. Based on this, this study was conducted
to investigate the effect of chelated iron supplement containing organic acid and amino acid on the performance,
skeletal growth indices, fecal score, and blood parameters of suckling calves.

Materials and methods: 36 newborn male calves (with an average weight of 35.1+2.7 kg) were randomly divided
into three groups with 12 replicates. The treatments included the control group (basic diet without iron
supplement), basic diet with chelated iron supplement containing organic acid, and basic diet with chelated iron
supplement containing amino acid. The length of the trial period was 63 days. During the experiment, calves were
kept in separate locations. The rations were based on the National Research Council (NRC) report which was
published in 2001. The rations were provided by total mixed ration (TMR) in calves at 8 am and 4 pm and animals
had free access to water. Milk feeding was also performed in the morning and evening (10% of body weight).
Calves were weighed every 21 days. The amount of feed consumed and post-feed was recorded daily. Skeletal
growth in the body was measured using a standard measuring device and caliper. Three days a week, the calves'
feces were randomly evaluated. On the last day, three hours after the morning meal, calves were sampled from
the veins and blood parameters were determined. Sampling was done using venoject tubes with and without
heparin and the samples were immediately centrifuged at 3000 rpm for 10 minutes to separate the plasma and
kept at -20°C until the day of the experiment. Glucose, urea, triglyceride, cholesterol, total protein, albumin, and

" Corresponding author: toghdory@yahoo.com



Ghavidel et al.: Influence of chelated iron supplement containing organic acids and... 62

globulin were determined using a Pars Test automated analyzer and kit. The measurement of mineral elements in
blood serum (iron, zinc, copper, calcium, and phosphorus) was done by atomic absorption device.

Results and discussion: The results showed that calves receiving chelated iron supplements with amino acids
had an increase in the final weight, total period weight, and daily weight, and a decrease in feed conversion rate
compared to the control group and treatment receiving chelated iron supplements with organic acids (P<0.05).
Also, there was no significant difference in terms of dry matter and milk consumption among different treatments.
There was no significant difference in terms of skeletal growth indices among different treatments. Fecal score
and diarrhea status improved in both treatments receiving iron supplements (P<0.05). Consumption of iron
supplements by calves in both chelated forms containing organic acids and amino acids increased blood glucose
and iron and decreased blood copper and phosphorus (P<0.05). However, cholesterol, triglyceride, urea, total
protein, albumin, and blood globulin were not affected.

Conclusions: In general, according to the results of this research, the intake of chelated iron with amino acids is
recommended due to the improvement in the performance of suckling calves.
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Table 1. Ingredients and chemical composition of experimantal diet

Ingredient (%) DM basis

Chemical composition

Wheat straw 5.00 Dry matter (%) 92.05
Alfalfa hay 5.00 Metabolizable energy (Mcal’kg DM) 2.11

Barley grain 16.20 Crude protein (%) 18.40
Corn grain 36.11 Crude fat (%) 3.66

Soybean meal 33.80 Non fiber carbohydrate (%) 49.19
Yeast 0.18 Neutral detergent fiber (%) 42.27
Magnesium oxide 0.18 Acid detergent fiber (%) 11.24
Mineral supplement 0.54 Starch (%) 18.60
Vitamin supplement 0.54 Ash (%) 6.81

Bentonite 0.11 Calcium (%) 1.42

Sodium bicarbonate 0.90 Phosphorus (%) 0.71

Dicalcium phosphate 0.18

Salt 0.36

Limestone 0.90
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Table 2. Effect of iron supplement on the performance of suckling calves

. Control Iron supplement with SEM P-value

Performance traits — - -
Organicacid  Amino acid

Initial weight (kg) 35.75 35.66 35.66 0.470 0.9896
The first period of experiment!
Weight gain (kg) 4.04 4.45 4.97 0.549 0.0574
Daily gain (g/d) 194.32° 211.90% 236.54* 8.698 0.0231
Body weight on day 21 (kg) 39.79 40.11 40.63 0.719 0.7082
Dry matter intake (g/d) 29.12 32.41 38.06 1.242 0.6261
Milk offered (g/d) 6.38 6.47 6.51 0.462 0.6455
The second period of experiment?
Weight gain (kg) 13.44 13.09 14.17 0.720 0.5613
Daily gain (g/d) 653.89 623.41 674.96 32.493 0.5357
Body weight on day 42 (kg) 53.23 54.20 54.80 0.976 0.4237
Dry matter intake (g/d) 460.78 435.55 481.12 32.291 0.6497
Milk offered (g/d) 7.80 7.94 7.89 0.345 0.7418
Feed conversion rate (kg) 2.13 2.22 2.11 0.121 0.4855
The third period of experiment?
Weight gain (kg) 15.31# 15.21# 20.07° 0.684 0.0111
Daily gain (g/d) 729.04° 724.28° 955.712 41.281 0.0074
Body weight on day 63 (kg) 68.54° 69.41° 74.87* 0.898 0.0462
Dry matter intake (g/d) 927.01 893.23 866.79 37.554 0.1848
Milk offered (g/d) 5.52 5.61 5.69 0.297 0.6860
Feed conversion rate (kg) 2.18° 2.16° 1.62° 0.210 0.0339
End of period*
Total weight gain (kg) 32.79* 33.75° 39.21° 1.007 0.0198
Total daily gain (g/d) 520.47° 535.71° 622.382 30.212 0.0212
Dry matter intake (g/d) 472.30 453.73 461.99 29.294 0.4192
Milk offered (g/d) 6.56 6.67 6.70 0.748 0.8418
Feed conversion rate (kg) 2412 2.342 2.03° 0.198 0.0413

! Days 1-21 of the experiment ; > Days 22-42 of the experiment; 3 Days 43-63 of the experiment; * Days 1-63 of the

experiment

*b Different superscript letters in the same row represent a significant difference (P<0.05).

SEM: Standard error of the means
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Table 3. Effect of iron supplement on the skeletal indices of suckling calves
. Control Iron supplement with SEM P-value
Skeletal growth index (cm) Organic acid Amino acid
Day 21 of the experiment
Front height 77.50 77.40 76.66 4.121 0.7455
Hip height 79.66 79.16 79.33 5.218 0.6989
Hip width 13.18 13.33 13.87 0.201 0.8478
Pin width 6.00 6.14 5.97 0.087 0.6333
Belly environment 77.54 77.70 78.25 2.210 0.8452
Long body 44.18 44.16 44.29 2419 0.7496
Chest environment 79.14 79.33 79.87 5.128 0.6796
Horns interval 10.27 10.33 10.41 0.120 0.8699
Ayes interval 10.78 10.89 10.92 0.199 0.9012
Day 42 of the experiment
Front height 80.45 79.41 79.50 5.021 0.7110
Hip height 83.18 81.83 82.41 4.533 0.8125
Hip width 14.72 15.33 15.25 0.444 0.6601
Pin width 6.51 6.48 6.54 0.181 0.7740
Belly environment 84.90 85.22 85.75 3.132 0.7686
Long body 48.27 47.41 48.91 1.002 0.8620
Chest environment 90.14 91.45 90.97 4.079 0.7496
Horns interval 10.95 11.12 11.66 0.188 0.7991
Ayes interval 12.72 12.61 12.92 0.417 0.6955
Day 63 of the experiment
Front height 86.81 86.68 87.02 2.064 0.8622
Hip height 88.81 89.08 89.00 2.693 0.7486
Hip width 15.18 15.95 15.79 0.841 0.5545
Pin width 6.54 6.59 6.84 0.099 0.4562
Belly environment 94.72 95.52 95.78 3.790 0.6240
Long body 51.40 51.66 52.29 2.618 0.7401
Chest environment 99.04 101.88 102.97 5.115 0.8229
Horns interval 11.15 11.95 12.16 0.257 0.4897
Avyes interval 13.02 13.32 13.74 0.301 0.7691
SEM: Standard error of the means
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Table 4. Effect of iron supplement on feces score of suckling calves

. Control Iron supplement with SEM P-value

Trait - - - -
Organic acid Amino acid

Score of feces 2.767 1.34° 1.41° 0.017 0.0019
Number of lambs with diarrhea 6" 3b 3b 0.333 0.0344
Average days of diarrhea 2.452 1.41° 1.63% 0.192 0.0001

b Different superscript letters in the same row represent a significant difference (P<0.05).
SEM: Standard error of the means
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Table 5. Effect of iron supplement on blood minerals of suckling calves

. Control Iron supplement with SEM P-value
Blood minerals — - -
Organic acid Amino acid
Iron (pg/dL) 57.16° 108.09* 122.01° 14.647 0.0379
Zinc (pg/dL) 67.50 65.00 73.33 5.388 0.5462
Copper (ng/dL) 64.132 55.55° 57.01° 3.629 0.0482
Calcium (mg/dL) 10.33 10.43 10.30 0.210 0.8743
Phosphorus (mg/dL) 6.21° 6.01% 5.63° 0.301 0.0337
b Different superscript letters in the same row represent a significant difference (P<0.05).
SEM: Standard error of the means
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Table 6. Effect of iron supplement on biochemical parameters of suckling calves
Blood biochemicals Control I.ron s:upplement V\{ith . SEM P-value
Organic acid Amino acid
Glucose (mg/dL) 91.33° 114.33¢% 109.30? 4.218 0.0001
Urea (mg/dL) 27.16 28.33 24.84 1.241 0.6155
Triglyceride (mg/dL) 40.33 43.50 39.82 1.205 0.4478
Cholesterol (mg/dL) 114.82 111.16 124.84 6.947 0.1299
Total protein (gr/dL) 6.95 6.83 7.20 0.888 0.4874
Albumin (gr/dL) 3.88 3.88 3.95 0.124 0.6748
Globulin (gr/dL) 3.06 2.95 3.25 0.111 0.6748
Albumin: Globulin 1.27 1.32 1.22 0.049 0.6137
b Different superscript letters in the same row represent a significant difference (P<0.05).
SEM: Standard error of the means
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