Animal Production Research

Vol. 14, No. 4, 2025 (95-106) T
doi: 10.22124/ar.2025.30644.1896

S cISSN: 2538-6107 pISSN: 2252-0872 Univerit of Culan
RESEARCH PAPER OPEN ACCESS

Effect of feeding inorganic and chelated supplements of trace
elements on performance, nutrient digestibility, blood
parameters, and fecal score of suckling Holstein calves

Gh. Khadem!, T. Ghoorchi!, A. Toghdory!, K. Mehrani!, K. Amozadeh Araee’

1. Department of Animal and Poultry Nutrition, Faculty of Animal Science, Gorgan University of Agricultural Science and Natural
Resources, Gorgan, Iran

(Received: 12-05-2025 — Revised: 10-08-2025 — Accepted: 11-08-2025 — Available online: 03-09-2025)

Abstract

Introduction: Calf rearing is one of the most important and sensitive management programs in livestock farms.
Calves are a key factor in profitability; therefore, using appropriate nutritional methods for better growth and
health is crucial. One such method is transitioning calves earlier from milk feeding to a dry diet. Faster feeding of
the starter diet and the development of rumen villi prepare the calf for the transition period and reduce labor and
feeding costs. Early weaning shortens the liquid feeding period. Since calves are susceptible to diarrhea and
digestive issues during this phase, reducing their duration can be highly beneficial. However, one of the most
important points in the livestock industry is animal nutrition, which is directly related to the growth, health, and
mortality of livestock. Therefore, to achieve proper growth and health of livestock to improve production
efficiency in animal husbandry, new methods are needed in the livestock nutrition sector. This study was
conducted to compare the effect of feeding chelated and mineral forms of trace elements (cobalt, iodine, selenium,
zinc, manganese, iron, and copper) on performance, nutrient digestibility, blood parameters, and stool consistency
of suckling Holstein calves.

Materials and methods: Thirty-six calves with an age of 73 days and an initial body weight of 36.2+3.8 kg
were divided into three treatments and 12 replications in a completely randomized design. The treatments
included: 1. Control group (without mineral supplement), 2. Feeding with two grams of mineral supplement per
calf per day, and 3. Feeding with two grams of chelated supplement per calf per day. In the first three days of life,
calves received colostrum at a rate of 10% of their body weight. From the fourth day to 60 days of age, they
received four liters of milk twice a day (7 am and 7 pm). During the experiment, calves had free access to feed
and water. To assess performance, calves were weighed on days 0, 30, and 60 to monitor weight changes. Feed
intake and post-feeding were also recorded daily. The increase in feed intake was determined based on the
remaining feed of each animal on the following day, so that if the animal left less than 10% of its own feed on
three consecutive days, the feed intake was increased. This process continued until the end of the experiment.
Feed conversion ratio was obtained from the ratio of the average dry matter intake of each calf to the average
daily weight gain during the period. Fecal and feed samples were collected on days 55 to 59 for five days for
digestibility tests. To measure blood parameters on day 60 of the study, fasting blood was drawn from the calf's
jugular vein before morning feeding using heparinized venoject tubes. To assess the health index of the calves,
the appearance of feces was assessed daily during the experiment. The feces score was scored daily for each calf
as an indicator of animal health.

Results and discussion: According to the results of the present study, adding chelated supplements improved the
weight at 30 days, 60 days, weight changes, daily weight gain from 1 to 30 days, and for the entire period (P<0.05).
There was no significant difference in body weight at 30 days or daily weight gain (1-30 days) between calves
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receiving chelated and mineral supplements. Supplementing calf milk with chelated minerals increased total and
daily dry matter intake, starter intake, and feed conversion ratio (P<0.05). The results of the present study showed
that adding mineral supplements and chelated trace elements to calf milk improved the digestibility of dry matter,
organic matter, crude fat, and neutral detergent insoluble fiber (P<0.05). However, no significant difference was
observed between calves receiving trace elements. According to the results, adding mineral elements to calf milk
increased blood glucose concentration (P<0.05). However, the addition of trace minerals had no significant effect
on the concentrations of cholesterol, triglycerides, urea nitrogen, total protein, albumin, and globulin. Serum zinc
concentrations in calves receiving mineral supplements were higher than in the other two groups (£<0.05), while
this difference was not significant in calves receiving chelated supplements. Calves in the control and chelated
supplements groups had the highest (2.30) and lowest (1.86) fecal score among the experimental treatments,
respectively (P<0.05).

Conclusions: Overall, this study suggests that supplementing milk with chelated minerals, rather than inorganic
sources, improves performance traits, enhances stool consistency, and positively influences key physiological
parameters in suckling calves.
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Table 1. Ingredients and chemical composition of suckling calf diets

Feed components (% DM) % Chemical compounds %
Alfalfa 10.00 Dry matter (%) 0.89
Barley grain 10.00 Crude protein (%) 21.75
Corn grain 40.00 Crude fat (%) 2.24
Wheat bran 5.00 Acid detergent fiber (%) 7.48
Soybean meal 32.00 Neutral detergent fiber (%) 21.35
Vitamin-mineral supplement! 1.00 Ash (%) 3.89
Toxin binder 1.00 Metabolizable energy (Mcal/kg) 2.86
Sodium bicarbonate 1.00

!'Vitamin and mineral premix provided per kilogram of ration: Vitamin: A: 1000000 IU, Vitamin D3: 250000 IU, Vitamin E:
3000 IU, Magnesium: 32000 mg, Manganese: 10000 mg, Zinc: 10000 mg, Copper: 300 mg, Selenium: 100 mg, Calcium: 100
mg, Iron: 3000 mg, Cobalt: 100 mg, Phosphorus: 30000 mg, Monensin: 1500 mg, Antioxidant 100 mg.

Spte Spdse ol abse Ll eSS
Shoslitul 51 (LA6 gealanSTyy falS 5 (conl 3can s
5 039 oRIB gt zge Cules )3 WS e JoSe
Osorio et al,, 2012;) sgd o0 Slys> Jad oo
3l plo o, Sles (fgome ,o (Spears et al., 2014
o3 opr man obl (Bras Sl (lne
ool G )3 G35 Sl jlugiS g U1y 5 (laneSs

.McDonald et al., 2011)
98 plgd g sde Slge man bl Dl s I Joua
ol ) sl (b opliale Jlgs it sladlegs
OIS g (Game JoSo 03938 @l ulol om0 e
it ol oy onmr Bl o2y 5 mas alic
2 Jeloels BUI g sl oy o JT oole (S sole
GrdlugS o iz o (P<[0) Wl SuS odingd
WByaenS  polie camScdl e
—a AL oS 5l 09,5 slaallugS ais comlive

Sl g B

E3sao plss 0705 (VAP) (508 5 (VT ) (o s o

(P<e [ B) aezsls 6.;‘;.:“1.@)'1 syl o |y
ol o (bras Sis ool 0551 5 arhe )-*‘L‘
Sl 5an 50,5 ool LS Jaxe olge JoSo jlaS
&S obbdlugS 0 (gdso dlge par CoblB iol58l cdeay
Loalie j0 W05 o0 4dss AT Joxe mols
35l 30,8 oo e JT b ine lio 1 5 la]
olge  yiiny sedl 3l .(Abdollahi et al.,, 2020)
oy @y eSS g osliiul 5 WIS Jane
Slge man bl Wig o aneSl SlapulSly S
L o = .(Juniper et al., 2019) wisw sauo |y (sdse
(B paonS  Pose dlge SgeS e 4y aiwlii ol polis

St 9 ailisy 09 GRIB 2 65U (G9) weSTel
Ryan et al. «,ol> ol b olas jo .cuilai by S
JoSo a5 W5 ,5° 5,35 Mandal et al. (2007) 4 (2015)
S sre 56 19, 9 e 5 polis 5l Sane
5 GBrae Gl Sl ailis; (i Gl (Sl
9 «Chang et al. (2020) .ol ballusd a9
Sl o (S5 Jgl aim 55 55 3lel STy B rae o
ST b yudgnie— (59, 0aSadl o slo,les 5 dals
Osorio et a5 i ;o (pizmod 350,55 4535 (g9,
5 I e 90 b lgs i slaallusS (g4, al. (2012)
3 855 5 e 55m ok By gins olgo Tt
a5 ain S )58 wssls plxil 5g, i 3l eS e
Shhg s 5l cialesl lajlesd cpm (6 lo e B
S5 ets ke 5 Jgl 555 00,z 0 Bras nilél
o dxbn 10 3] 195 B pae iz ya .o ssalin
srles Hm 1) Glogire S (FW; e U

Sl olas ctalesl
Slgige G255 (nl 0 STyt Bras Sl S Hsbay
S sladaSe 5Vl il 5 by canl B 4
Doty > ge Jilei co a5 lelge S 0gd ool e
Spears & Weiss iagh zuli disd ballugs o Sles
&89y raie Sglaie mle Bpas a5 w2s oo 5L (2014)
(DLSY (59 9 atmelaasl b oas IS (55, (53, 25
Sb sl al bdle ) awess pediol b 0l o
Gygods il (Some olge JTpd slaSs Koo
Shsboiss 5 Nsdior Srae LEVS! 5 laclilss
s 5ol ol Yim| g (Ma et al., 2020) &5 )ls (5 %S



olads ez i sleallusS o Sloe ) B rannS jolie JoSo 0438 J1-Y Joux
Table 2. Effect of micronutrient supplementation on the performance of Holstein suckling calves
Experimental diets

Item Control Mineral supplement Chelate supplement SEM  P-value
Initial body weight (kg) 35.99 36.61 37.74 0.641  0.164
Weight on day 30 (kg) 44.02° 47.30% 4997 1.138  0.003
Weight on day 60 (kg) 66.59¢ 75.05° 81.09* 0.754 <0.0001
Body weight changes (kg) 30.60° 38.44° 43.352 0.390 <0.0001
1-30-day daily weight gain (kg/day) 0.267° 0.356% 0.407° 0.026  0.005
Total daily weight gain (kg/day) 0.510° 0.640P 0.722° 0.005 <0.0001
Total dry matter intake (kg) 41.15¢ 46.85° 54.16° 0.459 <0.0001
Daily starter intake (kg) 0.686° 0.780P 0.903* 0.005 <0.0001
Dry matter intake (kg) 1.161° 1.255° 1.378 0.007  <0.0001
Feed conversion ratio 1.34° 1.25° 1.21° 0.011 <0.0001

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

SEM: Standard error of the means
Dry matter intake = Starter + Milk
Daily weight gains from day 1 to 30 of the experiment

Feed conversion ratio= Total dry matter intake/ Body weight changes
Body weight changes= Weight on day 60- Weight on day 0 of the experiment
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Table 3. Effect of micronutrient supplementation on nutrient digestibility of suckling Holstein calves (%)

Experimental diets

Item Control Mineral supplement Chelate supplement SEM  P-value
Dry matter 78.22° 82.59° 83.48° 0.716  <0.0001
Organic matter 70.92° 77.032 78.29* 0.621  <0.0001
Ether extract 68.31° 73.71* 73.46* 0.484  <0.0001
Neutral detergent fiber 56.46° 65.23* 65.39* 0.653  <0.0001
fecal score 2.30° 2.02% 1.86° 0.083 0.004
*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 4. Effect of micronutrient supplementation on blood parameters of suckling Holstein calves
Experimental diets
Item Control Mineral supplement Chelate supplement SEM  P-value
Glucose (mg/dL) 77.91° 87.16 92.08* 1.719  <0.0001
Cholesterol (mg/dL) 134.41 133.16 140.91 4.569 0.074
Triglyceride (mg/dL) 36.75 35.83 39.08 2.540 0.062
Urea (mg/dL) 21.16 19.00 21.41 1.049 0.216
Total protein (g/dL) 5.65 5.63 5.67 0.121 0.986
Albumin (g/dL) 3.47 3.42 3.51 0.046 0.409
Globulin (g/dL) 2.20 2.15 2.05 0.106 0.580

&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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