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Effect of feeding finely ground versus steam-flaked corn grain on milk yield,
composition and some blood metabolites in early lactating dairy cows
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ABSTRACT

Hundred and thirty lactating Holstein cows (36 primiparous and 94 multiparous) in early lactation period (34.3 + 9.1
days in milk) with averaging milk yield 52.2 + 9.2 kg/d were allocated in a change-over design to compare the
feeding of finely ground (FGC) versus steam flake corn grain (SFC). The performance, some blood metabolites, liver
enzymes and insulin hormone were evaluated. The study lasted 44 days in two 22 days periods with the first 17 days
as adaptation period and the last 5 days as sample collection period. The SFC was prepared by steam flaking of corn
for 30 minutes in a stainless steel tank to increase the corn moisture up to 18-20%. The results show that DMI
(P=0.53) as well as milk yield (P=0.078) were not differing between treatments (P>0.05). Corrected milk fat was
tended to be greater for FGC compared to SFC (P=0.07), and energy corrected milk also was increased in SFC
(P=0.02). Feeding ground corn caused to increase milk fat and steam flake corn feeding caused to increase milk
protein percent (P<0.01). Although flaking increased blood glucose concentration, no other blood metabolites were
differed between treatments. Insulin concentration as well as liver enzyme (ALT and AST) concentrations was
similar between two treatments (P>0.05). In conclusion considering the cost of flaking and the base on present
research results, corn grain flaking may not be recommendable for early lactation period.
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Table 1. Ingredients and chemical composition of
experimental diet

Basal diet

Ingredients, % of DM

Alfalfa hay, Chopped 75
Corn silage 27
Beet pulp 5.2
Barely, ground 9
Corn, finely ground /steam flaked 26.5
Soybean, roasted 15
Soybean meal, 44% CP 12.8
Cottonseed 25
Fat supplement 25
Meat and bone meal 25
Vitamin-mineral mix* 0.4
Calcium carbonate 0.85
Sodium bicarbonate 1.25
Salt 0.5
Chemical composition

CP, % of DM 17.4
NE.? Mcal/kg 1.65
NDF, % of DM 28.5
PeNDF 22.7
ADF, % of DM 17.3
NFC, % of DM 43.2
Ether extract, % of DM 6.1
Ca, % of DM 0.90
P, % of DM 0.40

1. Composition/kg of supplement; 1500000 IU vitamin A, 12500 IU
vitamin E, 30000 mg monensin, 40000 mg Ca, 3800 mg Cu, 1350 g
Mn, 1560 mg Co, 120 mg | and 80 mg Se.
2. Estimated using the NRC (2001) model.
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Table 2. Effect of finely ground versus steam flaked corn on performance and feed efficiency in early lactating
Holstein dairy cows

Treatments

Item Finely ground Steam-Flaked SEM P_value
Intake, milk production and composition
DMI, kg/d 24.3 24.5 0.23 0.53
Milk yield, kg/d 53.2 52.9 0.58 0.78
FCM, 4%, kg/d 46.3 44.6 0.65 0.07
Energy corrected milk®, kg/d 52.6 50.3 0.69 0.02
Fat, % 3.63 321 0.06 <0.01
Protein, % 2.77 2.90 0.01 <0.01
Lactose, % 4.60 4.61 0.01 0.60
Fat, kg/d 191 171 0.04 <0.01
Protein, kg/d 147 152 0.02 0.04
Lactose, kg/d 2.45 243 0.03 0.5
Feed efficiency and fecal score
Milk yield/ DMI 2.16 2.15 0.02 0.90
FCM/DMI 1.88 1.82 0.02 0.11
Energy corrected milk/DMI 2.12 2.06 0.03 0.05
Fecal score 3.02 3.0 0.04 0.72
Feed cost, Rials’/kg DM 11466 11734 - -
Total feed cost, Rials per cow 278640 287483 - -
Milk sale income?, Rials/day 646114 608429 - -
Income over feed cost (IOFC) 367474 320946 - -

a, b: Least squares means within the same row without a common superscript differ (P<0.05).
1. Energy corrected milk, kg/d= milk yield x 0.3246+kg milk fat x 12.96+kg milk proteinx7.04 (Jenkins et al., 1998).

2. The encourage income from fat and protein percent was included as well.
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1. Fat mobilization



VWA lies) oF 5,Lads FY 5,98 eyl ol psle

03,90 9 &S slmpl (et il

! 00 w)‘)f Y Jﬁ» B u.».l?—u.u_"

03

Olgil g G0 sl 3 (95 sacagilio
» bl slajles b 4 bgye slaesls

2oyt sl slgls S lapssl 5 Ss> slacddsilie b boas 4y o8 il 40 &8 5y ol S8BT Jga

Table 3. Effect of finely ground versus steam flaked corn on blood metabolites and liver enzymes in early lactating
Holstein dairy cows

Treatments

Item Finely ground Steam-Flaked SEM P_value
Glucose, mg/dl 54° 61° 3.27 0.04
BHBA, mg/dl 15.24 16.63 3.02 0.65
BUN, mg/dl 23.30 21.87 2.10 0.50
Albumin, g/l 3.39 3.38 0.09 0.97
Globulin, g/l 3.63 3.65 0.13 0.87
Total protein, g/l 6.97 7.02 0.13 0.73
AST, IU/L 72.40 70.71 411 0.68
ALT, IU/L 27.07 28.53 1.69 0.39
Cholesterol, mg/dl 245.21 251.68 12.22 0.59
Triglyceride, mg/dl 12.33 12.32 0.66 0.98
Albumin/Globulin 0.92 0.93 0.04 0.84
Insulin, plU/mL 17.66 21.46 4,13 0.36

a, b: Least squares means within the same row without a common superscript differ (P < 0.05).
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