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ABSRATCT

The objective of these studies were to examine the effects of processing methods of corn grains on in
vitro dry matter digestability and in sacco degradability in the rumen by three ruminally cannulated dry
Holstein cows. The corns for these experiments were untreated; whole corn L(density; 660 g/ ¢ ), whole
corn H(density; 740 g/ ¢), and treated by four different types: Ground corn, 3.8 mm, 2.8 mm, and 1.5
mm flaked corns. The results obtained were summarized as follows:

The DM degradabilities, after 48 hr incubation by in sacco method, were the highest(94.4, 88.0 and
87.0%, respectively) in 1.5 mm flaked corn, ground corn, and 2.8 mm flaked corn. The 3.8 mm flaked
corn was degraded significantly lower than these. Until 12 hr incubation, whole corn L tended to be
degraded little more than whole corn H, was not significantly different. However, after 24 hr incubation,
the significant differences between whole corn L and whole corn H were shown(P<0.05). The DM
digestabilities by in vitro digestion were the highest for 1.5 mm flaked corn and ground corn(92.3 and
91.2%, respectively)(P<0.05), followed by 2.8 mm and 3.8 mm flaked corn(83.9 and 83.4%,
respectively), tended to be similar to those by in sacco method. Whole corn L was digested twice more
rapidly than whole corn H. Summarizing the experimental data, compared with unprocessed corns, the
flaked corns were significantly increased in the degradabilities of dry matter in the rumen. In addition,
as increasing the flaking degree of corn, the degradabilities of dry matter were significantly improved.
Referring to these kinds of physical characteristics of grain sources in the ruminal degradabilities, it is
believed to be possible to optimize the environment of the fermentation in the rumen.
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Table 1. Physical properties of experimental corns

Treatments Density Thickness Particle size
(g?) (mm)
Whole corn L 660 4.5 89.3% on 6.7 mm screen
Whole corn H 740 4.4 82.9% on 6.7 mm screen
Ground corn 580 - 54.9% in 1.18~3.35 mm
Flaked, 3.8 mm 540 3.8 -
Flaked, 2.8 mm 480 2.8 -
Flaked, 1.5 mm 290 1.5 -
g A A 2009 BEAE mm W, wsh gor], AR AeEsi: FS5e
25 2xg oA eSS Th i S557F 25.1~26.6%0]01, 38mm$‘r

o). A= (particle size) 2.8mm flake™= Z}Z} 404, 39.2%°]%loH,

B 2459 JAEE screen size’t 242 mm flake: 66.4%E 7HE =3th FA *]—Lﬂ—
0.35, 0.60, 1.18, 1.70, 236 2 335mm® &= ¥ 3o IE AHY duyR ko
NS ARESte] 583 JE & ZF screendll B AOACH(1990)01] 2olsfe] #2935} c)

oF Gl AL 73 wRse] ALEE 5

Aty B 44 sieve shakerol| 5837F A& 3) FA] AlR9] JFEERY

T 6. 7mm screen®] ‘Hol YT A|EFHS 33 B3 S5 hammer mills: AFESF oM,
wssto] JEAE THAT soreend EHATIA Gkos], B AALE
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Table 2. Chemical composition of experimental corns

Chemical composition

freatments DM CP EE CA NDF Starch Gel. s.
P 0 Of DM +evrvreerrrnrernnnseenns o4
Whole corn L 87.0 8.31 3.56 1.33 115 58.6 26.0
Whole corn H 85.9 7.94 3.55 1.20 11.9 60.9 25.1
Ground corn 86.9 8.02 3.25 1.04 11.9 52.0 26.6
Flaked, 3.8 mm 85.8 8.29 3.45 1.15 15.7 59.3 404
Flaked, 2.8 mm 86.7 8.07 3.82 1.23 12.4 52.9 39.2
Flaked, 1.5 mm 87.0 7.63 2.35 0.86 14.5 535 66.4

DM; Dry Matter, CP; Crude Protein, EE; Ether Extract, CA; Crude Ash, NDF; Neutral Detergent Fiber, Gel.
s.; Gelatinized starch. %*: = Gelatinized starch+total starchx100.
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Table 3. in vitro Digestibilities of untreated
and treated corns

Treatments % of DM
Whole corn L 59.5+18.8°
Whole corn H 272+ 1.2¢
Ground corn 91.2+ 0.8"
Flaked, 3.8 mm 83.4+ 0.9°
Flaked, 2.8 mm 83.9+ 5.1
Flaked, 1.5 mm 92.3+ 1.6"

abcd Means in the same column with different

superscripts are significantly different(P<0.05).
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Table 4. Dry matter degradabilities of untreated and treated corns by incubation time in the

rumen of Holstein cows

Incubation time in the rumen (hrs)

Treatments
0 2 4 8 12 24 48
.................................... 0y Of DI +eerrererereeeremreerenreenennens

Whole corn L 7.7 10.0° 10.7° 11.1¢ 16.1¢ 20.1° 311°
Whole corn H 8.5° 9.1° 9.2 102 114 12.8 17.1¢
Ground corn 13.2° 21.3° 25.0° 34.0° 42.4° 67.0° 88.0°
Flaked, 3.8 mm 10.4° 13.3¢ 155 20.7° 32.4° 46.7° 61.8°
Flaked, 2.8 mm 10.7° 19.5 22.3° 33.5" 44.9° 58.1° 87.0°
Flaked, 1.5 mm 10.8° 38.9" 40.8* 52.9° 59.4° 83.5" 94.4*
SEM 0.45 2.50 2.61 3.68 4.10 6.13 7.29
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Table 5. Dry matter degradation parameters of untreated and treated corns by incubation

time in the rumen

Degradation parameters

Treatments
a(%) b(%) ¢

Whole corn L 8.2° 33.7° 0.016°
Whole corn H 8.5° 26.0° 0.013°
Ground corn 13.1° 79.2" 0.036°
Flaked, 3.8 mm 8.2° 54.0° 0.040°
Flaked, 2.8 mm 11.9° 77.9" 0.035°
Flaked, 1.5 mm 18.6° 58.6" 0.075°
SEM 0.97 5.02 0.0052

*b¢4 Means in the same column with different superscripts are significantly different(P<0.05).
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Table 6. Effective dry matter degradabilities
time in the rumen

The Effects of Corn Processing on In vitro DM Digestability and In sacco DM Degradability

of untreated and treated corns by incubation

Treatments ERD™(%)
k=0.02 k=0.04 k=0.06

Whole corn L 22.5¢ 17.5° 15.1°
Whole corn H 12.9° 11.0° 103
Ground corn 63.2° 49.9° 42.2°
Flaked, 3.8 mm 43.7° 34.7° 29.4°
Flaked, 2.8 mm 53.6° 42.4° 36.0°
Flaked, 1.5 mm 64.8" 56.8" 51.1°
SEM 351 4.01 4.82

ERD* : Effective rumen degradability calculated with the equation of ERD=a+tb[c/(ct+k)], where k is the rate of

passage set at 0.02, 0.04 and 0.06.

+2¢0% Means in the same column with different superscripts are significantly different(P<0.05).
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