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Table 1- Mean chemical composition (percent) feed ingredients used in the experiment
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Starch Corn (Vitreous Corn Grain (Floury Grain Meal
Grain Starch) (Semi-Vitreous Starch)
Starch)
s P (I
89.25 88.45 88.80 89.75 87.50 88.00 90.35 >
Dry Matter
0.05 1.15 0.85 1.25 0.80 2.00 3.30 Fuss
Ash
T ouls
99.95 98.85 99.15 98.75 99.20 98.00  96.70 ihoy
Organic Matter
0= 9.40 8.18 8.81 8.49 1246 1374 PO
Crude Protein
0 = 3.92 473 4.35 4.00 2.27 1.44 P 2
Ether Extract
Aol 0l 539
0= 8.50 8.80 7.00 6.80 16.96  17.12 Neutral
Detergent Fiber
Aol 0l 539
0=~ 2.24 2.70 1.89 1.49 5.57 576  Hlusaign
Acid Detergent
Fiber
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Table 2- Mean cumulative gas volume produced (ml per 200 mg of dry matter) of treatments in different
period of incubation time
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Value  EfTor Cgrn Dent Corn Corn com  Barley  Com (Hours)
Means Corn Grain Grain . Grain  Meal
Starch)  vitreous (S,Fta?gi:g
Starch)
0.01 0.43 6.643¢ 11.08° 11.97° 12.942 11.84>  13.61* 9.435™ 2
0.01 0.60 18.69° 23.03° 23.69° 26.91% 25328 29.15* 17.01° 4
0.01 0.63 38.15* 38.09? 37.63% 42.15? 40.67%  43.44* 28.65° 8
0.01 0.64 48.20* 46.85% 46.77% 50.872 49.13*  50.08° 36.77° 12
0.02 0.66 58.24% 57.42° 58.16% 61.42% 59.04%  57.64° 50.50° 24
0.20 0.65 63.61 62.97 64.13 67.30 64.43 62.60  59.92 36
0.40 0.66 66.35 65.78 67.22 70.40 67.40 65.63  65.20 48
0.48 0.64 67.96 67.60  69.27 72.54 69.57 68.14 68.87 72
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a-c: Means within the same row with different letters differ significantly (P<0.05)
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Table 3- Gas production, rate of gas production, and related parameters
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Treatments
Sl S el s al
U IV boseh  wuuy L
< — @y Al Gy e dlais Ldaiawl S
Sola e (aSabse NEN v - ’ bty 5 il )
- S dudiach Sludiact B : &y Parameters
P-Value  Standard Pure — - sa,1  Barley
Corn Corn : Corn
Error Corn Dent . | Corn Grain
Grain Grain . Meal
Means Starch ~ €omn : ) Grain
Grain (Vitreous  (Semi-
Starch)  vitreous (Si:ﬁgr%/
Starch)
0.01 1.16 118.82 08.75° 95.71° 100.1° 101.2° 98.79° 78.30° Vit
0.01 0.05 0.132° 0.130° 0.133° 0.1552 0.1572¢  (0.1822 0.104° K2
0.01 0.20 1.1892 (0.253%c  _0.0612¢ 0.340%* 0.375%¢ 0.642*¢ -0.473° Lq8
0.01 1.16 51.57° 70.62° 77.902 81.552 73.112 72.692 96.162 A5
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1. Gas production of the rapid degradation of feed (ml per g dry matter), 2. Gas production rate of the rapid degradation
of feed (per hour), 3. Lake time of the rapid degradation of feed (per hour), 4. Gas production of the slow degradation
of feed (ml per g dry matter), 5. Gas production rate of the slow degradation of feed (per hour), 6. Lake time of the

slow degradation of feed (per hour), 7. The cumulative total amount of gas produced after 72 hours (ml per gram of
dry matter), a-c: Means within the same row with different letters differ significantly (P<0.05).
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Table 4- The gas production volume and other parameters measured after 24 hours of incubation
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P Error Pure Corn Corn : Corn
Value M Corn Dent Grain Grain Corn Grain Meal
ans  starch ggi% (Vitreous  (semi- Glram
Starch) Vitreous gia?gr?)/
Starch)

0.01 0.87 145.12  140.72 141.82 149.28 144.32 141.98  124.4b CGP!
0.01 2.20 787.8%  769.32 786.72 764.5% 792.02 787.88 681.2° IVTDDM?
0.01 0.52 66.53%  69.24% 69.06%® 72.002 70.09%  71.098 65.53° OoMD?
0.01 0.51 66.49%® 68.41% 68.47% 71.102 69.53% 69.67% 63.37° %DOMD*
0.70 0.21 5.443 5.477 5.5652 5.139 5.491 5.556 5.473 PF®
0.30 2.30 448.1 439.9 454.8 415.2 454.1 455.7 389.9 MBP*®
0.50 0.20 0.572 0.576 0.584 0.542 0.579 0.582 0.573 EMBP’
0.01 0.20 10.10° 10.65% 10.58% 11.052 10.75% 11.08%  10.30° ME8
0.01 0.08 1.288%  1.2582 1.2682 1.327¢ 1.2892 1.263* 1.108° SCFA?®

G aS Ghe) Sila o) s sadianial KA sobe HlEe Y (KA sule 4 S Il 4 a S ) sl K aaal Hlage
(31 53) K2 s0lo o aiiaa Bl T sule ¥ (St sule S (1) 4 8 5S) s 5 (T sube soliia ¥ (S22 ssble a8 513
DL Y (Saa sube a8 ) 4 a8 (i) (S ubesas ad 558 (SR Gl 6101 4 p S (o) sy iAs padls 0
Olose A (Sza sule p S5 5a sl 40 J 530 anl salie LB (53553 A (o S Slae (510l 40 a8 (as) (035500 (ulosn ail 53

P J‘JU_},_A J)L“C;l ‘_;‘JLJ RS‘);-::-I-A ‘):\.é. JJ‘P L3 ;_.QiJ‘) > L;LAO:ti:\l:m Za'b

(Jso oo sy oGBS Coa slaae
(p<+/+0).asL,

1. Cumulative gas produced (ml per g dry matter), 2. In vitro total digestible dry matter (ml per g dry matter), 3. Organic
matter digestibility (ml per g dry matter), 4. Digestible organic matter (percent), 5. Partitioning factor, 6. Microbial
biomass produced (mg per mg), 7. Efficiency Microbial biomass produced (Percent), 8. Metabolizable energy (MJ per
kilogram DM), 9. Short chain fatty acids, a-b: Means within the same row with different letters differ significantly

(P<0.05).
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Introduction: Corn meal is a by-product of corn grain which is a relatively new feedstuff in ruminant
nutrition. This feed stuff is a by-product of corn after oil extraction. There is lack of information
regarding the chemical analysis as well as its nutrient degradation in rumen. Moreover, the nutritional
characteristics did not compare with other grains yet. Therefore, identification of its nutritional value
is necessary for ration formulation. The aim of the present study was to evaluate and compare the
nutritional value of corn meal with different corn varieties based on gas test technique as well as
identification of microbial mass and short chain fatty acids (SCFA) concentration predicted based on
this technique. The microbial protein production prediction was estimated as well to evaluate and
compare the potential to produce microbial protein in corn meal and other grain sources.

Material and methods: Different grain sources which had been used extensively in local dairy farms
had been used to compare their potential for gas production with corn meal as new feedstuff. The
treatments were as follows 1) corn meal, 2) ground barley grain, 3) ground corn grain (contain semi-
vitreous starch), 4) ground corn grain (contain floury starch), 5) ground corn grain (contain
vitreous starch), 6) ground dent corn grain, 7) pure corn starch. Different grain sources were
categorized based on starch form content. All the samples were ground to pass 1 mm sieve. The rumen
liquor was collected from three non-lactating, non-pregnant dairy cows fed a similar basal diet. The
gas production technique was conducted in three periods for and each sample has three subsamples
in each period (totally nine repeat for each experimental feedstuff). Gas production was measured on
2,4,8,12, 24, 36, 48, and 72 h after incubation. The measurement was done based on gas produced
for fast and slow degradable fractions of feedstuffs and total volume was measured based on total gas
produced through 72 h after incubation. In addition to gas production measurement, other
fermentation parameters such as partitioning factor (PF), organic matter digestibility (OMD),
microbial biomass production (MBP), metabolisable energy (ME), SCFA were estimated as well. In
addition, the cumulative gas produced based on ml gas produced per mg of dry matter for different
experimental feedstuffs was calculated.

Results and discussion: Results showed that corn meal has the lowest gas production volume from
rapidly degradable pool, and floury starch contained corn had the highest rate of gas production
volume. Slowly degradable pool of corn meal, also, has the highest (greatest) gas production volume.
Despite these differences among treatments regarding the gas production in different sampled times,
however, the total amount of gas produced in the different treatments was not significant. The results
show that the proportional ratio of gas production was different based on different incubation times,
but total produced gas was similar among treatments. The results show that cumulative gas produced
(ml/mg DM) was differed between treatment with the lowest value for corn meal (124.48 ml/mg
DM). The prediction results based on gas test method showed that digestibility of dry matter and
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organic matter from corn meal was lower in comparison with all varieties of grain corn. This may
have related to chemical composition of this feedstuff in comparison to other treatments. Partitioning
factor was statistically constant among treatments. Microbial biomass production as well as its
efficiency was similar among treatments. This shows that corn meal was as same as other grain
sources in affecting the microbial fermentation in vitro. Furthermore, metabolizable energy and
predicted volatile fatty acids concentration of corn meal had the lowest value among treatments (10.30
Mj/Kg DM). The lower concentration for volatile fatty acid (1.10 mmol) predicted for corn meal clear
that this by-product could not supply as adequate energy as supplied by other treatments for animal
on farm scale. The lower ME content as well as the lowest SCFA predicted in corn meal treatment
may be related to greater fiber content in comparison with other treatments. The greater cell wall
content has potential to reduce energy content and total volatile acid production in rumen. Although
the predicted SCFA concentration of other grain sources were greater than that of corn meal, all the
predicted values were similar among grain sources. This was mostly because similar chemical
analysis among these grains.

Conclusion: The results of the present study showed corn meal had lower energy content compared
to corn grain varieties as well as barley grain. However total gas volume production and microbial
biomass produced for this feedstuff was similar to other experimental feedstuffs. Future studies need
to evaluate the performance of the animal fed with corn meal when compared with other conventional
grains.
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