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Abstract: The aim of this study was conducted to determine the effects of dried ethanol by-product (DEBP) in
total mixed ration (TMR) on intake, digestibility, milk yield and milk compositions of lactating cows. Four
crossbred Holstein Friesian cows, average initial weight at 407 +32 kg with day in milk at 77 £21 days were
randomly assigned according to a 4x4 Latin Square Design. The cows were allotted to receive one of four TMR
diets that contained different levels of DEBP at 0, 10, 20 and 30%. TMRs were formulated to be isocaloric and
isonitrogenous diets (2.2 McalME/kgDM and 12%CP). The results showed that dry matter (DM) intake was not
different among dietary treatments (P>0.05). Digestion coefficients of DM and organic matter (OM) and non-
fiber carbohydrate (NFC) were linearly decreased (P<0.01) as DEBP was increased in TMR. However, digestion
coefficient of EE was linearly increased when levels of DEBP in diets were increased (P<0.01). Milk production
and milk compositions (protein, lactose, solids-not-fat and total solids) were not significantly different among
dietary treatments (P>0.05). Milk fat was linearly increased when levels of DEBP in diets were increased (linear,

P<0.01). In conclusion, DEBP can be used in TMR for lactating cow at 10% without any detrimental effect.

Keywords: Dried ethanol by-product, intake, digestibility, milk yield, milk composition, lactating cows
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Table 1 Feed ingredients of experimental TMR diets

Ingredients DEBP in TMR (%)

(kg) 0 10 20 30
Rice straw 40.0 40.0 40.0 40.0
Cassava chip 30.0 20.0 10.0 0.0
Dried ethanol by-product (DEBP) 0.0 10.0 20.0 30.0
Rice bran 8.0 8.0 6.0 4.0
Soybean meal 44 % 6.0 6.0 7.0 7.0
DDGS’ 8.0 8.0 8.0 8.0
Palm oil 0.0 1.7 34 5.1
Urea 1.6 14 1.3 1.1
Molasses 5.0 3.5 3.0 3.4
Sodium chloride 0.5 0.5 0.5 0.5
Sulfur powder 0.1 0.1 0.1 0.1
Dicalcium phosphate 0.3 0.3 0.3 0.3
Premixed’ 0.4 0.4 0.4 0.4
Sodiumbicarbonate 0.1 0.1 0.1 0.1
Total (kg) 100.0 100.0 100.0 100.0
Cost’ (baht/kg) 7.85 8.08 8.38 8.63

" Premixed in 1 kg consisted of vitamin A 4,000,000 U, vitamin D, 400,000 IU, vitamin E 4,000 IU, vitamin B,, 0.002 g, Mn 16

g,Fe249,Zn24g,Cu2gSe0.05gand10.5g.
? Dried distillers grains with solubles
° As fed basis
DEBP = dried ethanol by-product, TMR = total mixed ration
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Table 2 Chemical composition of experimental total mixed ration

DEBP in TMR (%) DEBP
Chemical composition
0 10 20 30
Dry matter (DM), % 94.9 95.0 95.3 95.5 94.3
————————————————————— % of dry matter
Organic matter (OM) 88.8 88.6 87.4 86.6 83.8
Ash 1.2 114 12.6 134 16.2
Crude protein (CP) 11.1 12.1 11.3 12.7 10.3
Ether extract (EE) 2.5 4.5 6.0 7.2 1.8
Neutral detergent fiber (NDF) 51.5 52.3 56.9 59.6 69.0
Acid detergent fiber (ADF) 33.8 35.0 39.0 41.3 47.3
Non-fiber carbohydrate (NFC) 23.6 19.8 13.2 71 2.7

NFC (non-fiber carbohydrate) = 100-ash-CP-EE-NDF, DEBP = dried ethanol by-product, TMR =

total mixed ration

Table 3 Effect of dried ethanol by-product in TMR on daily feed intake

ltems DEBP in TMR (%) P- Effect
0 10 20 30 SEM value L Q C

Average cows weight, kg

419.5 414.5 406.3 410.5 16.43 0.95 0.64 0.79 0.84
Voluntary intake, kg/d

14.0 12.3 13.9 13.2 0.46 0.12 0.70 0.30 0.03
Voluntary intake, % BW

3.36 2.96 3.43 3.22 0.12 0.13 0.92 046 0.03
Voluntary intake, g/kgo'75

151.7 133.5 153.7 145.0 4.80 0.09 0.99 0.36. 0.02

L = linear, Q = quadratic, C = cubic, DEBP = dried ethanol by-product, TMR = Total mixed ration

mﬁmmmiﬂﬂm@mmfmmmmumm Lu@ﬂmﬂu
wefdumimingaflanfninmunuaes mendna
(2541) wﬁmmqw‘llmummﬁmmmiﬂuimgqm 3.98
Lﬂﬁﬁuﬁmmﬁmﬁﬂm"f;Lﬁ@%%ﬂz};mmﬂmm@mﬁ’lﬁﬂ
AU LN AREFNT (2542) finendn
nsligrsanmsnandFainlilaundiiiunounisiv
1% 3.50 wWesduiveniwninga eeelsfianu isnnd
nsfiulizeinguiteennmindalulauni liy
aMNIMARBINS 4 49 WewariuAdNsiasnisTnaue
apelauniihinning sausuilun nasdmin

wavilafidus luduunnseauldlu NRC  (2001)
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Table 4 Effects of dried ethanol by-product in TMR on digestibility and digestible nutrient intake

ltems DEBP in TMR (%) P- Effect

0 10 20 30 SEM value L Q C
Digestion coefficients, %
Dry matter 64.1° 588" 546  522° 174 001 001 045 095
Organic matter 69.4"° 639"  60.3° 579° 174 002 001 045 096
Crude protein 65.0 62.7 57.5 59.4 313 040 016 053 0.50
Ether extract 81.0° 86.1°  885°  91.0° 105 <001 <001 026 056
NDF 55.5 51.0 50.7 50.1 248 045 019 045 0.71
ADF 48.8 43.6 43.2 411 158 006 002 038 0.39
NFC 98.8° 91.8° 89.4% 85.8° 162 <0.01 001 033 045
Digestible nutrient intake, kg/day
Organic matter 12.5 10.9 12.2 115 042 013 039 035 0.05
Crude protein 15 15 1.6 1.7 012 060 029 048 0.79
Ether extract 0.4° 0.6° 0.8° 1.0° 0.05 <001 <0.01 050 0.32
NDF 7.2 6.4 7.9 7.9 035 007 008 032 005
ADF 4.7° 4.3° 5.4 5.5 0.16 <0.01 003 020 0.0
Metabolizable energy1
Mcal/day 32.7 26.6 27.8 25.3 162 007 003 032 0.18
Mcal/kg of DM 2.3° 2.2 2.0% 1.9° 0.06 001 <001 052 095
MCP, kg/day 1.1° 0.9° 1.0% 0.9° 006 007 003 032 018

L = linear, Q = quadratic, C = cubic, NFC (non-fiber carbohydrate) = 100-ash-CP-EE-NDF, DEBP = dried ethanol by-
product, TMR = total mixed ration, NDF = neutral detergent fiber, ADF= acid detergent fiber

"1 kg DOMI = 3.8 Mcal ME/kgDM (Kearl, 1982)

MCP (microbial crude protein), kg/d = 0.00825xME intake (MJ/d) (ARC, 1984)
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Table 5 Effects of dried ethanol by-product in TMR on milk yield and milk composition

ltems DEBP in TMR (%) P- Effect
0 10 20 30 SEM value L Q C

Milk yield, kg/day 11.3 10.6 10.3 10.5 077 080 044 059 0.98
4% FCM', kg/day 11.2 10.7 10.4 10.5 115 095 064 080 0.99
Milk composition, %
Fat 3.48° 3.56° 3.53° 3.97° 006 <001 <001 0.03 0.10
Protein 3.17 3.06 3.08 3.04 005 029 012 042 039
Lactose 4.82 4.6 4.68 4.70 017 084 072 051 0.66
Solid not fat 8.75 8.42 8.52 8.50 019 067 048 045 0.56
Total solid 12.2 12.0 12.0 12.5 020 037 041 014 093
Fat:Protein 1.10 1.17 1.15 1.30 010 002 0.01 022 0.1
Feed efficiency
kg milk/kg feed
OM) 0.80 0.85 0.74 0.80 006 066 066 095 0.27
4% FCM kg/kg feed(DM)

0.74 0.80 0.69 0.80 009 057 079 075 021
ECM, kg 10.3 9.6 9.4 10.0 067 074 074 032 094

L = linear, Q = quadratic, C = cubic

ECM = energy corrected milk = milk x (0.38*%fat+0.24x%protein+0.17x%lactose)/3.17

'4% FCM(Fat corrected milk) =

(0.4 + (0.015 x %fat)) x milk (kg)

DEBP = dried ethanol by-product, TMR = Total mixed ration, DM = Dry matter
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