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Effects of Supplementing Whole Oilseeds to Alcohol-Fermented
Feedstuff Based on Rye Hay on in vitro Rumen Fermentation
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ABSTRACT

This study was conducted to determine the effects of supplementing whole oilseeds to the alcohol
fermented feedstuff based on rye hay on in vitro rumen fermentation of Hanwoo steers. Experiments were
arranged with four treatment groups, T1 (without any oilseeds), T2 (supplemented with cottonseed), T3
(supplemented with linseed) and T4 (supplemented with soybean). The pH decreased at 6 and 12h in vitro
incubation in T2 and at 3 and 12h in vitro incubation in T4 (p<0.05). However, no decrease of the pH
was observed at any in vitro incubation in T3 (p>0.05). Ammonia concentration increased at 6h in vitro
incubation in T2 and at 6 and 9 h in vitro incubation in T4 (p<0.05). Concentrations of acetate, butyrate
and propionate increased at 3, 9 and 12h in vitro incubation in T4 and at 3h in vitro incubation in T3
(p<0.05). This study indicates that the supplementation of whole oilseeds to alcohol fermented feedstuff
based on rye hay can improve the in vitro rumen fermentation.
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Table 1. Formulation percentage of experi-

mental diets
Items (%) FF” FFC? FFLY FFS?
Cottonseed - 11 - -
Linseed - - 9 -
Soybean - - - 10

Cracked corn 60 53 55 54
Brewers grain 20 18 18 18

Molasses 6 6 6 6
Rupin 4 3 3 3
Alfalfa pellet 4 3 3 3
Wheat bran 4 4 4 4
Live yeast 2 2 2 2

) FF: fermented feedstuff;

2 FFC: fermented feed supplemented with cottonseed
 FFL: fermented feed supplemented with linseed;
9 FFS: fermented feed supplemented with soybean.

Table 2. Chemical compositions of experimental diets(dry matter basis)

Items (%) FF FFC FFL FFS CF" Rye hay Rice straw
Dry matter 69.56 71.11 72.22 72.21 91.46 95.13 90.57
Crude protein 11.88 15.21 15.08 15.26 13.75 8.16 4.19
Ether extract 1.73 3.36 354 3.25 324 1.00 1.55
Crude ash 3.69 3.99 4.12 4.40 6.77 7.69 11.92

Y CF : commercial feed for beef cattle.
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Table 3. Effects of whole oilseeds on pH of in vitro ruminal fluid

Items Times T1Y 22 37 T4 SEM ¥
pH 0 6.87" 6.86" 6.87" 6.88" 0.01
3 6.60° 6.59" 6.64°° 6.45® 0.02
6 6.27€ 6.25C 6.28° 6.24% 0.01
9 6.17%° 6.14% 6.16™° 6.15"P 0.00
12 6.08% 6.04F 6.05™ 6.00% 0.01

#5e9 Means with different superscripts in the same row differ significantly (p<0.05).
ABCDE Means with different superscripts in the same column differ significantly (p<0.05).
D T]: basal diets+AFF; 2 T2: basal diets+AFFC; ¥ T3: basal diets+tAFFL; © T4: basal diets+AFFS; ¥ SEM:

standard error of the mean.

Table 4. Effects of whole oilseeds on ammonia concentrations of in vitro ruminal fluid

Ttems Times T1" ™79 T3 T4 Y SEM
Ammonia (mg/dl) 0 5970 6.617 5.81°P 5.52% 0.13
3 16.32* 16.56* 16.50* 16.95* 0.13
6 14.55"® 15.11%8 14.88*8 15.08 0.08
9 13.29% 13.82°C  14.05™° 14.28%€ 0.10
12 13.26° 13.52° 13.88¢ 13.67° 0.13

3580 Means with different superscripts in the same row differ significantly (p<0.05).
ABCDE Means with different superscripts in the same column differ significantly (p<0.05).
D T1: basal diets+tAFF; ? T2: basal diets+AFFC;  T3: basal diets+AFFL; ® T4: basal diets+AFFS; ” SEM:

standard error of the mean.
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Table 5. Effects of whole oilseeds on volatile fatty acid concentrations of in vitro ruminal fluid

Ttems Times T1" 127 T3 T4" SEM

Acetate (mg/dl) 0 9.38% 938" 9.81 9.86™ 0.07

3 13.65" 14.41% 20.01*® 18.56* 0.85

6 23.08° 23.09° 19.98° 21.34° 0.52

9 2539 23.70°® 21.73% 27.42°8 0.64

12 29.57" 27.05" 3027 37.07 1.22

Butyrate (mg/dl) 1.11%° 1.12% 1.19% 1.20%* 0.01

3 1.88% 1.98°° 2.44%° 243%° 0.08

3.92% 2.87°€ 3.15%¢ 332 0.12

9 3.98" 3.98"® 3.81%8 4.69°° 0.11

12 4534 471 521 6374 022

Propionate (mg/d) 2.04°° 2.05% 2.14° 2.17% 0.02
3 3.82% 4.02°° 524€ 513 0.2

6 6.85 5.82% 5.87°C 6.19% 0.13

9 7.76™ 7.00°® 6.62" 8.44" 0.21

12 7.83%4 8.41% 9.36™ 11.58* 0.45

APY 0 4.60* 457 4.58* 4,55 0.02

3 3.57 3.59°8¢ 3.81% 3.62% 0.04

6 3.37° 3.98° 3.40° 3.45¢ 0.10

9 327 3.39°C 3.28%P 3.25% 0.02

12 378 321" 323 320 0.08

sbed Means with different superscripts in the same row differ significantly (p<0.05).
ABCDE \feans with different superscripts in the same column differ significantly (p<0.05).
D TI: basal diets+FF; 2 T2: basal dietstFFC; ¥ T3: basal diets+FFL; ¥ T4: basal diets+FFS; 7 A/P:

Acetate/propionate.
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