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Nutritive Value and Optimum Level of Corn Dust from Seed

Milling Process in Beef Cattle Feed

gonius loefud” uaz Tom Sindn”

Surapun Chairinkum” and Choke Mikled”
Abstract: The study was conducted in 4 experimental trials. Experiment 1 studied the nutritive value of corn dust
and 4 concentrate diets containing corn dust at 0, 20, 40 and 60%, respectively (16% CP on DM basis), it was
found that corn dust consisted 88.13% DM and had nutrients on DM basis as follows: 10.93% CP, 12.52% CF,
4.59% EE, 3.54% Ash, 57.79% NDF, 15.26% ADF, and 7.86% ADL. Moreover, DM, EE and ADL decreased
significantly (P<0.05) while NDF increased significantly (P<0.05) when the levels of corn dust in the diets
increased. Experiment 2 studied the degradation of dry matter in the rumen by using Nylon bag technique. It
was found that when the levels of corn dust in the diets increased, the degradation of dry matter tended to
increase. Experiment 3 evaluated the digestibility and the energy value of the diets by using the Hohenheim gas
production technique. It was found that at 40% of corn dust, GP,, and OMD were the lowest (P<0.05). In
addition, when the levels of corn dust in the diets increased, ME decreased significantly (P<0.05). Experiment 4
studied on the performance and the production costs of 16 heads Brahman x native crossbred bulls with the
initial weight about 150 kg. The animals were randomly allotted according to the Complete Randomized Design
(CRD) into 4 treatment groups. They were fed with rice straw as a roughage and supplemented with one of the
concentrate diets containing 0, 20, 40 or 60% of corn dust at 1.25% of body weight for 90 days. The result
revealed that the increased levels of corn dust had no effect (P>0.05) on ADG (0.21, 0.21, 0.20 and 0.23 kg,
respectively), FCR (18.49, 19.10, 20.00 and 17.61 respectively), and daily dry matter intake (2.70, 2.75, 2.72 and
2.70% of body weight, respectively), but feed cost per weight gain (FCG = 67.32,60.18, 51.69 and 38.09 baht,
respectively) decreased significantly (P<0.05). It was suggested that corn dust could be used in the

concentrate of diet for beef cattle as high as 60% which can reduce the production cost.
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Table 1 Experimental diets containg different levels of corn dust

Substitution levels of corn dust in concentrate (%)

Ingredient (kg)

0 20 40 60
Soybean meal 6.9 6.9 6.9 6.9
Rice hull 39.0 33.0 27.0 21.0
Ground corn 32.0 23.0 14.0 5.0
Fine rice bran 19.0 14.0 9.0 4.0
Corn dust” 0.0 20.0 40.0 60.0
Urea 1.0 1.0 1.0 1.0
Dicalcium phosphate 1.0 1.0 1.0 1.0
Salt 1.0 1.0 1.0 1.0
Sulfur powder 0.1 0.1 0.1 0.1
Total 100.0 100.0 100.0 100.0
Crude protein (from the calculation, %) 16.0 16.0 16.0 16.0

1/By product from corn seed milling process composed of glum (bee’s wing), tip cap, hull, germ, starch, broken seed, and cob
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Table 2 Chemical composition of corn dust and concentrate containing different levels of corn dust

(% DM)
Substitution levels of corn dust in concentrate (%)
Items Corn dust

0 20 40 60
Dry matter (DM) 88.13+0.01  88.75°+0.14 88.59°+0.01 88.46™ +0.03 88.20° +0.17
Crude protein (CP) 10.93#0.20 1645020 16.46+0.10  16.50 +0.20  16.55 +0.27
Crude fiber (CF) 12.52+0.92  14.3940.31  14.23+0.30  14.40+0.10  15.00 +1.01
Ether extract (EE) 4.59 £0.49 7.71°20.03  7.21°20.15 6.23°£0.56  5.22° +0.20
Total ash 3.54 +0.60 9.90+0.45 8.86 +0.09 8.22+0.02 8.53 +0.71
Neutral detergent fiber (NDF) 57.79+1.44  3952°+053 47.21°+1.99 50.18” +1.18 54.53°+2.90
Acid detergent fiber (ADF) 1526 +2.14  27.57 #1.31  26.33+1.43  24.89+0.12  23.60 0.01
Acid detergent lignin (ADL) 7.86+0.01  7.72°+029  818°+0.14  7.36™+0.12  7.05"+0.09
Organic matter (OM) 96.46 90.10 91.14 91.78 91.47
Nitrogen free extract (NFE) 68.42 51.55 53.24 54.66 54.70
Cell content 45.47 60.48 52.79 49.82 45.47
Hemicellulose 30.93 11.95 20.88 25.29 30.93
Cellulose 16.54 19.85 18.15 17.52 16.54

abc

The different letters in the same row are statistically significant different (P<0.05)

Table 3 Ruminal degradation parameters of dry matter of corn dust and concentrate containing different

levels of corn dust

Substitution levels of corn dust in concentrate (%)

ltems Corn dust
20 40 60
Immediately soluble part (a) 48.20 41.15 42.42 42.36 44 .95
Insoluble fermentable material (b) 45.31 34.85 43.28 42.35 47 .51
Degradation rate (c) 0.02 0.04 0.02 0.03 0.02
Washing loss (A) 4519 35.96 38.08 40.11 41.74
Degradability of water insoluble (B) 48.32 40.04 47.62 44.60 50.72
Potential degradability (A+B) 93.51 76.00 85.70 84.71 92.46
Effective degradability at 0.05 fraction/hour 59.40 56.40 56.80 57.00 57.60

(ED

0.05)
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Table 4 Gas production, organic matter digestibility, metabolizable energy and net energy for lactation

of corn dust and concentrate containing different levels of corn dust

Substitution levels of corn dust in concentrate (%)

ltems Corn dust
0 20 40 60
Gas production (GP,,; ml) 50.79 +0.83 43.92°+0.28 44.30°+0.57 42.76°+0.51 44.52° +0.64
Organic matter digestibility (OMD; %) 66.89 +0.83 64.46° +0.28 64.63°+0.57 63.02° +0.51 64.92° +0.64
Metabolizable energy (ME; MJ/kg DM) ~ 10.67 +0.13 10.23°+0.04 10.26°+0.09  9.86°+0.08  9.91°#0.10
Net energy for lactation (NEL; MJ/kg DM) ~ 6.51 0.10  6.11°+0.03  6.14°+0.07 5.87°+0.06  5.92" +0.07

** The different letters in the same row are statistically significant different (P<0.05)

Table 5 Performance of beef cattle fed with concentrate containing different levels of corn dust for 90

days (n=4)
Substitution levels of corn dust in concentrate (%)
ftems 0 20 40 60
- Initial weight (kg) 144.03 +8.71 146.15 £18.02 145.00 £9.48 150.85 +22.64
- Final weight (kg) 163.15 +£7.60 165.00 £18.29 163.05 £10.76 171.55 £23.77
- Weight gain (kg) 19.13 £2.64 18.85 £1.17 18.05 £3.13 20.70 £1.24
- Average daily intake (kg DM) 3.88 £0.16 4.00 +0.21 3.95 +0.27 4.06 +0.41
- Average daily gain; ADG (kg) 0.21 £0.03 0.21 £0.01 0.20 +0.03 0.23 +0.01
- Feed conversion ratio; FCR 18.49 +2.08 19.10 £0.76 20.00 £2.52 17.61 £0.85
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Table 6 Feed intake and production cost of beef cattle fed with concentrate containing different levels of

corn dust for 90 days (n=4)

Substitution levels of corn dust in concentrate (%)

Items
0 20 40 60
- Cost of experimental feed (baht/kg)* 7.95 6.68 541 415
- Cost of experimental feed on dry matter 8.95 7.54 6.12 4.71
(baht /kg)
- Cost of rice straw on dry matter (baht /kg) 0.57 0.57 0.57 0.57
- Concentrate intake (kg DM/day) 1.43 £0.16 1.48 £0.14 1.46 £0.26 1.57 £0.27
- Rice straw intake (kg DM/day) 2.45+0.10 2.51 £0.11 2.49 £0.08 2.49 +0.17
- Total dry matter intake (kg/day) 3.88 £0.16 4.00 +0.21 3.95 +0.27 4.06 +0.41
- Daily dry matter intake (% of BW) 2.70 £0.20 2.75 +0.23 2.72 +0.16 2.70 £0.14
- Protein intake (kg DM/day) 0.33 £0.02 0.34 £0.02 0.34 £0.04 0.36 +0.05
- Feed cost per weight gain; FCG (baht) 67.32°+3.07 60.18°+2.30 51.69°+2.50 38.09° +3.54

abed

*

The different letters in the same row are statistically significant different (P<0.05)

Reference cost (bath/kg) of raw feed ingredient at 1 May 2011; rice straw 0.50, soybean meal 13.20, rice hull 4.00,

ground corn 10.00, fine rice bran 10.20, urea 14.60, dicalcium phosphate 9.50, salt 4.50, sulfur powder 30.00 ,and corn

dust 2.00
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