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Effects of Feeding Extra Co-glucoheptonate on
Physiology Characteristics of Holstein Cows
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Abstract This study was conducted to evaluate the effect of feeding additional cobalt (Co) on the
physiologic characteristics of Holstein cows. Ten multiparous, lactating Holstein cows (727.2+79.1kg)
were randomly assigned to 1 of 2 experimental groups. Five cows were fed 0.1 mg/kg (control group,
essential cobalt requirement based on NRC), and the other five cows were fed 0.8 mg/kg (treatment
group). Co-glucoheptonate was used for cobalt supplementation. In addition, to examine the effect of
environmental temperature, tests were performed twice under a thermoneutral condition (THI 67.2 +
5.46) and a high-temperature condition (THI 79.09 + 3.85) over two weeks in May and July 2022.
Feeding extra cobalt in the high-temperature environment lowered ruminal temperature (Control: 39.5
9C + 0.11, Treatment: 39.47C + 0.09; p<0.001). Furthermore, under both temperature conditions, the
control group had a higher rectal temperature than the treatment group (p<0.001). These results could

be used as management guides to improve dairy cow stress in high-temperature environments.
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Table 1. Chemical composition of the experimental

diet
Item | Amount

Ingredient composition, % of DM

Concentrate 29.3
Grass hay 9.38
Tall fescue 3.04
Alfalfa hay 6.25
Steamed corn silage 37.5
Soybean meal 1.56
Whole cottonseed 6.25
Beet pulp 6.25
Mineral and vitamin premix’ 0.47
Chemical composition

DM, % 64.7
CP, % of DM 9.05
EE, % of DM 4.37
NDF, % of DM 32.2
ADF, % of DM 19.7
Ca, % of DM 0.61
P, % of DM 0.27

"Minerals were contained 0.40% Mg, 0.20% K, 4.00% S, 0.08%
Na, 0.03% Cl, 400 mg of Fe/kg, 60,042 mg of Zn/kg, 16,125 mg
of Cu/kg, and 42,375 mg of Mn/kg and vitamins were provided
approximately 5000 KIU of vitamin A/kg, 1000 KIU of vitamin
D/kg, 33,500 mg of vitamin E/kg, and 2400 mg of vitamin C/kg.
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Fig. 1. Comparison of changes in THIV during test

period.
1) THI : Temperature-Humidity Index
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Table 2. Effects of heat stress and cobalt administration
on respiration rate, rectal temperature and
ruminal pH of lactating Holstein cows.

Period”
. p— p-values
Items” orp H SEM?
Con Trt i Con Trt treatm o dmt.era
ent ction
RR 1434 4371778 714 183 0.7 <001 0.7
RT 384 38.0 388 384 0.6 <001 0.03 0.6
Rp 1660 6.41:623 615 036 {024 001 0.65
1) RR : Respiration rate (no./min); RT : Rectal temperature (C):
Rp : Ruminal pH

2) OTP : optimum temperature period: HTP : high temperature
period, Con : Control, Trt : Treatment
3) SEM : Standard error of the mean
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(Table 2, p<0.01) 11L& AEFHAE ¥ AL H=9
pH7} ZrAgit= Ay 221719 A5k -4
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Fig. 2. Average ruminal temperature in high
temperature period.
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Table 3. Effects of heat stress and cobalt administration on blood metabolites in lactating Holstein cows.

Period”
p-values
Trems? OTP HTP SEMP
Control Treatment Control Treatment Treatment Period Interaction
MG (mg/dl) 2.2 2.2 0.4 0.4 0.9 0.8 <0.001 0.93
CRE (mg/dl) 1.1 1.0 1.1 1.1 0.1 0.6 0.2 0.07
TP (g/dL) 7.9 8.2 7.8 8.0 0.4 0.4 0.1 0.52
ALB (g/dD 4.0 4.0 4.0 4.0 0.1 0.9 0.7 0.66
BUN (mg/dL) 17.1 17.7 16.8 18.7 2.3 0.2 0.8 0.51
CA (mg/dl) 9.8 9.8 7.1 6.8 1.5 0.1 <0.05 0.33
TCHOL (mg/dl) 232 236 183 179 45.4 1.0 0.0 0.51
GLU (mg/dL) 55.6 57.3 59.7 62.2 6.0 0.2 0.1 0.84
AST (U/L) 95.6 85.4 96.7 106 23.7 1.0 0.6 0.41
ALT (U/L) 36.4 36.3 32.7 34.5 4.8 0.6 0.9 0.73
GGT (U/L) 35.9 27.9 29.1 31.0 8.1 0.3 0.4 0.13
LD (U/L) 1075 1004 1171 1315 188 0.6 0.01 0.12
TG (mg/dL) 8.1 8.5 10.2 10.9 2.6 0.2 0.1 0.93
CK (U/L) 150 165 215 199 64.8 1.0 0.1 0.40
IP (mg/dL) 4.9 4.9 5.9 5.4 0.8 0.6 0.1 0.71
NEFA (mmol/L) 86.7 78.7 77.0 76.7 23.4 0.9 0.9 0.17

1) MG : Magnesium; CRE : Creatinine; TP : Total protein; ALB : Albumin; ALP : Alkaline Phosphatase; BUN : Blood urea nitrogen; CA
: Calcium; TCHOL : Total cholesterol; GLU : Glucose AST : Aspartate transferase; ALT : Alanine transaminase; GGT
Gamma-glutamyltransferase; LD : Lactate dyhydrogenase; TG : Triglycerides: CK : Creatine Kinase: IP : Inorganic phosphorus; TBIL
. Total bilirubin; NEFA : Non-esterified fatty acids.

2) OTP : optimum temperature period; HTP : high temperature period

3) SEM : Standard error of the mean

Table 4. Effects of heat stress and cobalt administration on milk yield and composition in lactating Holstein

COWS.
Period”
Ttems OTP HTP SEM? pvlue
Control Treatment Control Treatment Treatment Period Interaction
Milk yield (kg) 355 34.0 24.8 26.2 7.67 0.5 <0.001 0.1
Milk fat (%m/m) 3.1 3.4 3.3 3.0 0.55 0.1 0.20 0.6
Milk protein (%m/m) 3.2 3.3 3.1 3.2 0.23 0.4 0.19 1.0
Lactose (%m/m) 4.8 4.9 4.7 4.8 0.17 0.1 0.02 0.9
Citric acid (mg/kg) 1546 1575 1393 1499 237 0.4 0.05 0.5
Cells (kcells/ml) 18.1 12.6 26.7 20.9 12.79 0.4 0.11 0.9
Solids (%m/m) 11.9 12.3 11.7 12.1 0.79 0.3 0.13 0.8
NPN/CU (mg/100g) 8.9 8.4 10.4 10.2 1.92 0.5 <0.001 0.5

1) Period : OTP: optimum temperature period; HTP: high temperature period
2) SEM : Standard error of the mean
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