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Table 1. Chemical Composition of Barley grain
(g/kg of DM)

Ingredient g/kg of DM
Crude Protein 107
Starch 570
NDF 225
ADF 74

Ash 29
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Table 2. Composition of the diet ( g/kg of DM)
g/kg of
. g/kg of . :
Ingredient dietary DM Ingredient dleg)al\;ly
Alfalfa 217.8 Wheat bran 45.3
Corn 2949 Rice brai 295
Wheat 87.3 Sodium 3.2
Beet puly 284 Calcium 4.9
Bar_ley 99 8 Dicalcium 0.8
grain phosphate
Corn 284 Vitamin- 39
Wheat 48.8 NacCl 16
Canola 69.2
Soybear 36.3

*Each 1kg Contained : 5x10lu vitamin A, 10 lu
vitamin D, 100 mg vitamin E, 9xfong P, 5 x 16
mg Na, 19 x 1dmg Mg, 3x18 mg Fc, 300 mg
Cu, 2x 16 mg Mn, 3x18g Zn, 100 g Co, 100 mg |,
1 mg Se, 3x 0 mg Antioxidant (B.H.T). DM: dry
matter
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Table 3. Effect of processing on processing indektast weight
Treatment Pl (%) Test Weight (g)
PiT;:S; 80.4 464.7
PiT3S; 83.6 483.4
P,T:S; 60.9 352.5
P,T2S; 81.6 471.7
PiT,S; 79.8 461.6
PiT:S; 60.8 351.9
P,T,S; 52.2 301.9
PiT,S, 48.7 281.5
PiT3S; 54 312.2
PiT,S; 60.8 351.9
P,T3S; 82.7 478.4
P,T;S; 82.5 477.3
P,T.S, 40.6 234.8
P,T3S; 61.7 351.1
P TS 47.3 273.4
PiT3sS, 44.1 255.1
P,T3S, 51.7 299.3
P,T:S, 55.4 320.2
Control 578

P, and B: 3 and 5 bars pressures, respectively;Ty and T&: 75, 90, and 108entigrades, respectively;, S, and S: low,

medium and high interspace of roll, respectively.
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Table 4. Dry matter ruminal degradation of barlegig (%) at different incubation times
Incubation time 2 4 8 12 24 48
Control 43.¢ 475° 531° 574° 66° 716°
Steam flake treated 34. 4 377° 43° 471" 551° 624°
SEM 2 16 17 2.07 306 4
Effect of pressure (Bar)
3 34.6 38.4 44.5 49.7 58.7 66°
5 34.7 37 41.4 44.9 52° 58.8’
SEM 0.61 0.61 0.61 0.79 12 156
Effect of temperaturg®
75 35.F 38.3 43.3 47.2 54.7 63
90 32.9 36.3 42 46.5 55.3 62.6
105 35.4 38.5 43.6 475 55.7 61.7
SEM! 106 077 075 096 147 191
Effect of roll interspace
Low 293° 335° 389° 43°¢ 502° 563°
Medium 34.2 37.0 42 43.7 54.5’ 62.4
High 39.3 42.6 47.9 521° 60.6° 68.6°
SEM 1.06 0.77 0.75 096 147 191
Steam flake o o w* w* *3 NS
Pressure NS’ NS o o * *
Temperature NS NS NS NS NS NS
Roll interspace *x *x ** *x *x *x
RoII xTemperaturePressure NS . . NS NS NS
interspace

1: Standard Error of Mean a, b, ¢, d: within eamlu,rvalues with different superscripts differ B&(.05). 2: Non-significant.

3: (P<0.05). 4: P< 0.04)
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Table 5 Ruminal degradation of barley grain protein (%jlifferent incubation times

Incubation time 2 4 8 12 24 48
Control 47.4° 538° 64° 71.3 833 89.5
Steam flake treated 238" 27.6° 345° 404° 54° 69.7°
SEM 117 1 1 12 16 155
Effect of pressure (Bar)

3 25° 283 34.8 40.4 536° 69.9
5 226" 26.8° 348° 40.3 54, 3° 69.4
SEM 054 045 042 051 0.66 0.68
Effect of temperatur®

75 268° 30.7 36.7 42.F 54.3" 71.6
90 216" 253° 321° 38.3 52.1° 69
105 23 27.2 34.6 47° 55.7 68.5
SEM! 0.67 0.55 0.51 0.63 0.8 0.8
Effect of roll interspace

Low 19.3 23.7 30.8 37.3 51.9 69.7
Medium 238" 27.3° 337° 392° 528° 694°
High 28.1° 327° 39 44.F 57.F 705°
SEM 0.63 0.51 0.51 0.63 0.80 0.83
Steam ﬂake *% *% *% *% *% *%
Pressure *k * NS NS NS NS
Temperature *% *% *% *% * *
Roll interspace *x *x ** *x *x NS
Roll xTemperaturgPressure - - - - NS .
interspace

1: Standard Error of Mean a, b, ¢, d: within eamlv,rvalues with different superscripts differ B&(.05). 2: Non-significant.
3: (P<0.05). 4: P< 0.04)
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Table 6. Degradability components of barley grainmatter

Incubation time a@%) b(%) (%) EDwrn EDSwm  EDS (%)
Control grain 42.3 495 0.07 77.3 66.9 61.7
Steam flake treated 38.¢ 34 0.05 59.7 51.6 47.¢
SEM 1.12 4 0.013 2.21 1.6 1.3
Effect of pressure (Bar)

3 39.7 35.7 0.06 61.3 53.F 49.3
5 38.4 327 0.05 58.1 50° 46.3
SEM 0.53 1.75 0.006 0.78 0.56 0.48
Effect of temperatur&®

75 406 357 0.06 60.1" 52.4 48.8
90 384 313 005 57.8 49.7 45.8
105 37.3 35.5 0.05 61.3 52.5a 48.7
SEM™ 0.65 214  0.007 0.96 0.69 0.59
Effect of roll interspace

Low 354 348 0.06 56.7 48.3 43.7F
Medium 37.2 343 0.0 58.6° 50.72 47.4
High 43.7 32.8 0.05 63.9 56" 52.3
SEM 0.65 2.14 0.007 0.96 0.69 0.59
Steam flake * * NS * *x *
Pressure NS’ NS NS o o o
Temperature o NS NS *8 i i
Roll interspace *x NS NS *x *x *x
TempreturexPressure *x NS NS NS * *
Steam flakexPressure *x NS * NS NS NS
Steam flakexTemperature *x NS NS NS NS NS
Roll interspacgTemperaturgPressure *x * NS ** NS NS

1: rapidly degraded fraction. 2: slowly degradeatfion. 3: rate of degradation. 4, 5 and 6: effectiegradability (0.02,
0.05 and 0.08°H. 7: Non-significant. 8:<0.05). 9: P< 0.04). 10: Standard Error of Mean

(Ljokjel et al., 2003a,b; Nikkhahand andsgs FS Gpdai » gee Prestlokken  (1999)
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Table 7. Degradability components of barley grawtgin

Incubation time a () B2 (o) Gt ED oan) (5/52:) ED2f (%0h)
Control grain 45°%1 46.6 0.008 814 717 65.4
Steam flake treated 355° 506 0.03 61° 484" 417
SEM 13 367 0006 109 117 101
Effect of pressure (Bar)

3 35.8° 487 0.03 615 48 4 43.2
5 352° 545  0.02 60.4 48 4 42.9
SEM 062 18 0002 046 051 0.43
Effect of temperaturé&®

75 37.2° 49.8 0.03 624 50.2 44 4
90 352% 52 0.03? 60.6’ 48 £° 43 4
105 34 527 0.0% 60 46.6 415°
SEM' 076 1.2 0003 057 063 053
Effect of roll interspace

Low 321° 5572 0.0% 59.F 46 39.7
Medium 33° 57° 0.02 61" 475" 423
High 413 426  0.04 626 517 47.3
SEM 076 21 0003 057 0.63 0.53
Steam flake *k NS7 *k *k K%k ok
Pressure NS * * NS NS NS
Temperature * NS NS *8 wox o
Roll interspace *x *x * *x ** *x
Temperaturex Pressure *x * NS NS NS **
Steam flakex Pressure NS ** * *x NS NS
Steam flakex Temperature *x *x * *x NS NS
Pressurex Temperaturex Roll interspac NS NS NS *x NS NS

1: rapidly degraded fraction. 2: slowly degradeatfion. 3: rate of degradation. 4, 5 and 6: effectiegradability (0.02,
0.05 and 0.0871). 7: Non-significant. 8:F<0.05). 9: P< 0.04). 10: Standard Error of Mean
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Abstract

Effects of different processing conditions in steflmking was examined on the dry matter and cruaddemn
degradability of barley grain in Holstein cows. §ktudy was conducted as a factorial experimeodimnpletely
randomized design. Two levels of pressure (3 ar8Bhf, 3 levels of heating temperature (75, 90 a@d 1
centigrade), and three levels of the roll intergga¢low, medium and high) were usdd. situ ruminal
degradability was measured using three ruminakyulated Holstein cowsDry matter and crude protein
degradability of processed materials were signifiigadecreased by steam flaking compared with @bk
barley f<0.05). Rumen degradability of dry matter and crymletein were decreased by increasing heat,
pressure and decreasing space between R8.05). The amount of immediately degraded frac{enof dry
matter and crude protein of treated barley wereedsed by steam flaking, compared with untreatetéya
Significant reduction of potentially degradablectian (b) in dry matter and crude protein were obsé in
treated barley R<0.05). Additionally, increased pressure and heat eeduced roll interspace decreased
effective degradability§<0.05). According to reducing effects of steam flaking ¢we tdegradability of dry
matter and crude protein, high degradability ofdagrain and acidosis can be alleviated by stdakin.
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