Animal Production Research

Vol. 14, No. 2, 2025 (59-73) T
doi: 10.22124/ar.2025.29479.1873

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

Influence of feeding Saccharomyces cerevisiae yeast and pistachio
hull powder on performance and blood parameters in Holstein
dairy calves

F. Mirzaei Aghjehgheshlagh!?N. Alimorad Khoramabad', B. Navidshad!, M. Jamali!,

A. Mahdavi?

1. Department of Animal Science, Mohaghegh Ardabili University, Ardabil, Iran
2. Department of Animal Science, University of Semnan, Semnan, Iran

(Received: 04-12-2024 — Revised: 29-01-2025 — Accepted: 29-01-2025 — Available online: 28-03-2025)

Abstract

Introduction: Stresses that a calf experiences in the first months after birth may damage the calf's immune system
and cause many problems for the dairy farmer in the future. Despite management measures to provide ideal
conditions for rearing, calves are always exposed to some pathogens. The use of antibiotics to prevent disease in
livestock diets was banned by the European Union in 2006 due to the emergence of resistant pathogenic bacteria
and possible contamination of livestock products. Therefore, other substances such as probiotics, prebiotics, and
symbiotics have replaced antibiotics. One of the most common and effective probiotics is yeast, which comes in
various types and is used in animal feed. Another replacement components are phytochemicals, which are
secondary metabolites produced by some plants that are active through biological pathways aimed at protecting
against predator attack. Studies conducted over the past years have shown the beneficial effects of these biological
compounds due to their antimicrobial activities and antioxidant effects. Among such compounds that can also
contribute to the favorable development of microbial population in the calf rumen are phenolic compounds. Fresh
pistachio hull is separated from the pistachio fruit during processing and has been discarded as pistachio waste for
years, and is a cheap source of phenolic compounds. Pistachio and its hull are rich sources of phenolic, antioxidant,
and anti-inflammatory compounds such as gallotannin, myristicin, gallic acid, and quercetin, and are among the
50 richest sources of phenolic compounds. Based on the above explanations, the present study was conducted to
investigate the effect of yeast feeding and a phenolic source (pistachio shell) on performance, blood parameters,
and the immune system of Holstein calves.

Materials and methods: This research was conducted from January 2021 to late March 2021 at Pars Agriculture,
Industry and Livestock Company located in Bile Savar, Ardabil Province, Iran. This study was conducted using
36 Holstein suckling calves (one to 15 days old) with an average body weight of 34+6 kg in a completely
randomized design in a 3x2 factorial experiment with six treatments and six replications for 60 days. Experimental
treatments included: 1. Control (no additive), 2. The group received two grams of Saccharomyces yeast per calf
per day, 3. The group received four grams of Saccharomyces yeast per calf per day, 4. The group received 1800
mg of phenolic compounds per calf per day, 5. The group received two grams of Saccharomyces yeast and 1800
mg of phenolic compounds per calf per day, and 6. The group received four grams of Saccharomyces yeast and
1800 mg of phenolic compounds per calf per day. Feed intake, weight gain, daily weight gain, feed conversion
ratio, blood parameters, skeletal parameters, Health indices, antioxidant indices, and liver enzymes were the
experimental parameters.
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Results and discussion: The effect of yeast feeding and phenol source on weight gain was significant (P<0.01).
Weight gain in treatments 3 and 5 was greater than other treatments. According to the results, none of the
experimental treatments had a significant effect on blood parameters. However, the effect of the period on all
parameters was significant (P<0.01), so that glucose, triglyceride, albumin, and total protein on day 60 of the
rearing period were higher than on day 30. Based on the results, experimental treatments could not affect the
concentration of alkaline phosphatase, alanine aminotransferase, aspartate aminotransferase, malondialdehyde, or
total antioxidant capacity. However, the effect of period on all parameters was significant (P<0.01). The average
effect of treatments on skeletal growth parameters, such as the distance between two pins, the distance between
two hooks, and the chest circumference, was significant. The chest circumference in the control group was lower
than that in other treatments. Furthermore, the ear condition and eye scores in the control group were better than
those in other treatments. Conflicting results have been observed regarding the effect of Saccharomyces cerevisiae
on calf health and performance, and it has been suggested that for calves with unsuccessful passive transmission,
the possible antidiarrheal effect of Saccharomyces cerevisiae supplementation could help improve animal
performance. In general, in most studies, yeast supplementation was effective in increasing feed intake, growth
rate, and rumen development in calves. It has been stated that Saccharomyces cerevisiae improves animal health
by improving digestive function and leads to improved growth and production performance. In addition to
antimicrobial benefits, supplementation with plant extracts or secondary metabolites may provide palatability to
low-quality or indigestible calf starters, further increasing feed intake and growth performance. This could be one
of the reasons for the positive effect of the phenolic source on yield in the present study. Similar to the present
study, other studies also reported that the use of pistachio by-products containing phenolic compounds and feeding
the Saccharomyces cerevisiae yeast did not affect liver enzymes. The most consistent results of yeast
supplementation are associated with a reduction in the incidence and severity of diarrhea. Calves with failed
passive immune transfer who were fed Saccharomyces cerevisiae had fewer days of diarrhea. Meanwhile, in a
study, gallic acid, a bioactive phenolic compound, improved health and antioxidant status as an alternative to
antibiotics, and showed anti-inflammatory and antibacterial properties. It is clear that these beneficial effects on
health lead to increased profitability, even without improved growth performance due to reduced breeding costs.

Conclusions: Considering the positive effects on feed intake, daily weight gain, feed conversion ratio, and some
skeletal growth parameters and the absence of negative effects on blood parameters observed in the present study,
the use of yeast supplement and phenolic source at two grams and 1800 mg, respectively, is recommended for use
in lactating Holstein calves.
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Table 1. Components of the basic diet and its chemical composition

Feed ingredient Percentage Chemical Composition Percentage
Corn 39.1 Dry matter 88.10
Barely 20 Protein 22.12
Soy bean meal 30 ME 4.28
Wheat bran 5.5 ADF 7.31
Salt NDF 17.25
Oyster powder 1 Ether extract 2.28
Bentonite Ca 0.55
Toxin binder 0.1 P 0.23
Fish meal 1.5 -
Mineral and vitamin mix! 0.8 -

!'Vitamin E: 11000 IU/kg, Vitamin A: 1100000 IU/k. Mineral and vitamin supplement included: Vitamin A: 500000 IU/kg,
Vitamin E: 100 [U/kg, Vitamin D3: 1000001U/kg, Ca: 195000 mg/kg, Mg: 20000 mg/kg, Na: 55000 mg/kg, Zn: 3000 mg/kg,

Mn: 2000 mg/kg, Cu: 700 mg/kg, Co: 100 mg/kg, Se:20 mg/kg.
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Table 2. Effect of yeast feeding and phenol source on performance and periodic feed consumption of Holstein
sucking female calves

x Feed intake Average daily Weight gain Average. Feed conversion
Treatment (ke/DM) feed intake (ke) weight gain .
¢ (kg) : (kg) e
1 7.56 0.51 5.73¢ 0.38° 1.59
2 14.06 0.94 9.17° 0.61* 1.69
3 20.47 0.37 10.05* 0.67* 1.91
4 1135 0.76 8.50° 0.57° 1.45
5 15.11 1.08 10.79* 0.72? 1.40
6 12.22 0.82 9.33° 0.62° 1.66
SEM 3.019 0.20 0.78 0.052 0.26
P-value 0.10 0.10 0.002 0.002 0.77
Period
1-15 days 3.90¢ 0.26 2.57¢ 0.17¢ 2.11*
15-30 days 8.58° 0.57 9.37° 0.63¢ 0.96°
30-45 days 21.15° 1.01 9.56° 0.64° 1.69
45-60 days 26.152 0.74 14.20° 0.95° 1.83°
SEM 1.83 0.12 0.46 0.03 0.19
P-value <0.01 <0.01 <0.01 <0.01 0.03
TreatxPeriod 0.15 0.15 0.34 0.34 0.15

* 1. Control without additives, 2. Group receiving 2 g/day yeast, 3. Group receiving 4g/day yeast, 4. Group receiving 1800
mg/calf phenolic components, 5. Group receiving 2 g/day yeast+1800 mg/calf phenolic components, 6. Group receiving 4

g/day yeast+1800 mg//calf phenolic components.

d Means with different superscripts in the same column differ significantly (P<0.05). SEM: Standard error of the means.
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Table 3. Effect of yeast feeding and phenol source on blood parameters of sucking Holstein calves

. . LDL HDL Total . Total
. Glucose  Triglyceride Albumin .
Treatment (me/dL) (mg/dL) cholesterol ~ cholesterol  cholesterol (mg/dL) protein
& & (mg/dL) (mg/dL) (mg/dL) & (mg/dL)
1 90.33 53.67 24.40 18.55 51.83 4.83 36.33
2 98.67 49.17 39.57 21.20 67.33 4.0 24.90
3 95.50 39.50 34.73 21.12 59.83 5.12 26.33
4 101.67 52 30.73 22.53 63.67 4.97 25.92
5 98.83 41.83 31.94 17.70 56.50 4.74 26.40
6 95.67 45 32.73 22.27 64 495 27.32
SEM 6.48 6.13 4.15 2.29 5.71 0.11 5.10
P-value 0.58 0.54 0.28 0.60 0.46 0.27 0.64
Period
Day 30 76.94 30.50 55.56 40 101.67 3.36 9.23
Day 60 112.26 63.22 9.13 1.12 19.39 6.44 46.50
SEM 2.92 3.91 2.70 1.35 3.31 .08 2.86
P-value <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
TreatxPeriod 0.03 0.66 0.84 0.53 0.46 0.88 0.67

* 1. Control without additives, 2. Group receiving 2 g/day yeast, 3. Group receiving 4g/day yeast, 4. Group receiving 1800
mg/calf phenolic components, 5. Group receiving 2 g/day yeast+1800 mg/calf phenolic components, 6. Group receiving 4

g/day yeast+1800 mg//calf phenolic components.
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Table 4. Effect of yeast feeding and phenol source on liver enzymes and blood antioxidant status of sucking
Holstein calves

Treatment” ALP (IU/L) AST (IU/L) ALT (IU/L) MDA (IU/L) TAC (IU/L)
1 806 15.83 38.63 1.63 2.09
2 808.83 14.33 28.45 2 2.06
3 925.50 16.67 34.09 1.35 2.15
4 998.17 14.83 44.94 1.17 2.06
5 606.73 15.33 24.58 1.32 2.12
6 762.17 13.83 3543 1.27 2.05
SEM 103.69 1.10 7.36 0.32 0.79
P-value 0.21 0.52 0.47 0.49 0.92
Period

Day 30 647.13 13.50 68.17 1.79 0.59
Day 60 988.67 16.78 0.54 1.12 3.59
SEM 49/87 0.52 4.24 0.16 .04
P-value <0.01 <0.01 <0.01 0.02 <0.01
TreatxPeriod 0.04 0.02 0.47 0.06 0.65

* 1. Control without additives, 2. Group receiving 2 g/day yeast, 3. Group receiving 4g/day yeast, 4. Group receiving 1800
mg/calf phenolic components, 5. Group receiving 2 g/day yeast+1800 mg/calf phenolic components, 6. Group receiving 4
g/day yeast+1800 mg//calf phenolic components.
ALP: Alkaline Phosphatase, ALT: Alanine Amino Transpherase, AST: Aspartate amino Transpherase, MDA: Malone De
Aldehyde, TAC: Total Antioxidant Capacity.
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Table 5. Effect of yeast feeding and phenol source on skeletal growth performance of Holstein Sucking female

calves
Body Front Hook Pin Hook Pin & hook Foot Wrist
. . . . CHC AC . . .

Treatment length  height height distance distance distance size size

(cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)
1 92.20 83.70 85.40 6.10 20.10 82.60° 87.70 23.60 16.20 16.00
2 92.75 84.50 85.75 7.00 21.33 89.58* 91.91 24.25 17.33 16.83
3 94.90 85.50 87.10 6.80 22.10 92.00? 90.80 24.30 16.20 15.60
4 94.33 85.50 87.08 7.17 22.00 89.50° 90.08 24.50 17.25 16.25
5 96.50 85.25 86.42 6.91 22.25 94.832 94.41 24.58 17.41 16.50
6 96.50 84.42 85.67 5.75 20.42 91.08* 89.42 24.00 16.75 16.92
SEM 1.45 1.18 1.08 0.27 0.52 2.34 1.60 0.43 0.35 0.34
P-value 0.30 0.86 0.79 0.005 0.02 0.02 0.09 0.63 0.05 0.18
Period
Day 30 86.07° 81.84> 81.77° 5.52b 20.30° 81.25>  78.89° 22.192 16.33° 15.98°
Day 60 103.9*  87.78*  90.70° 7.722 22.42? 98.61* 102.56* 26.22? 17.38% 16.38*
SEM 0.64 0.54 0.47 0.13 0.22 0.99 0.75 0.22 0.17 0.16
P-value <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03
TreatxPeriod 0.49 0.23 0.06 0.01 0.07 0.002 0.02 0.42 0.50 0.91

* 1. Control without additives, 2. Group receiving 2 g/day yeast, 3. Group receiving 4g/day yeast, 4. Group receiving 1800
mg/calf phenolic components, 5. Group receiving 2 g/day yeast+1800 mg/calf phenolic components, 6. Group receiving 4
g/day yeast+1800 mg//calf phenolic components.
CHC: Chest Circumstance, AC: Abdominal Circumstance.
b Means with different superscripts in the same column differ significantly (P<0.05). SEM: Standard error of the means.
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Fig. 1. Effect of yeast feeding and phenol source on health parameters of sucking Holstein calves
(1. Control without additives, 2. Group receiving 2 g/day yeast, 3. Group receiving 4g/day yeast, 4. Group receiving 1800
mg/calf phenolic components, 5. Group receiving 2 g/day yeast+1800 mg/calf phenolic components, 6. Group receiving 4
g/day yeast+1800 mg//calf phenolic components). *® Means with different superscripts in the same column differ
significantly (P<0.05)
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