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Studies on In situ and In vitro Degadabilities, Microbial Growth
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ABSTRACT

Ground rice, barley and corn were fed separately to the ruminally cannulated Hanwoo (Korean native
cattle) for comparing their in situ and in vitro degradabilities, microbial growth, pH and gas production. It
has been found that nearly all the dry matter (DM) and organic matter (OM) in barley and rice
disappeared during 24 hr suspension in the rumen, but those in corn were only reduced by around 67%.
Water soluble DM and OM fractions(‘a’), ranked from highest to lowest was corn, then rice and finally
barley, but the order was reversed for content ‘b’, degradable fraction during time ‘t’. Judging by the
degradation parameter of ‘b’ fraction, degradation rates per hour of DM and OM for barley were 38.3%
and 37.2% respectively, significantly higher than those for rice (7.7% and 5.6%) and corn (4.1% and
1.3%). In general, results obtained from in vitro degradability of DM and OM were lower than those from
in situ trials, but the ranking order of degradability was in agreement between both trials. In particular,
ground rice has relatively lower in vitro microbial growth than corn or barley, but exhibited higher gas
production. In addition, in vitro microbial growth of ground rice increased with up to 12 hr of incubation
period, thereafter experienced a decrease with extended incubation time. pH of in vitro solution of rice
decreased following 9 hr of incubation but gas production increased rapidly during the same period. From
the results of DM and OM degradabilities and pH changes of in vitro solution with incubation time, it is
concluded that rice represents a good source of energy for stability of rumen fermentation.
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Table 1. Chemical composition of experimental

feedstuffs
. . Feedstuffs
Chemical composition -
Rice Barley Corn
Moisture (%) 1494 1115 1344

Crude protein (% DM)  6.53 937 7.90

Crude fat (% DM) 0.56 0.67 4.03
Crude fiber (% DM) 0.27 060 170
Crude ash (% DM) 0.44 097 120
Calcium (% DM) 0.02 0.03  0.02

Phosphorus (% DM) 0.11 018 023
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Table 2. Components and chemical compo-
sition (%, as fed basis) of basal
diet fed fistulated Hanwoo

Compound  Rice

Items

feed straw
Ingredient components
Corn 58.8
Wheat ground 5.0
Wheat bran 15.0
Tapioca 8.0
Cotton seed meal 4.0
Rapeseed meal 4.0
Cane molasses 4.0
By-pass fat 0.9
Limestone 1.2
Salt 1.0
Vitamin-mineral mixtures 29
Total 100.0
Chemical composition

Moisture 11.9 12.0
Crude protein 11.2 45
Ether extract 29 2.2
Crude fiber 31 28.3
Crude ash 5.2 15.1
NFE 65.7 38.0
TDN? 71.9 37.5
Ca 0.9 0.3
P 0.3 0.1

# Total digestible nutrients calculated from Composition
of Korean Feedstuffs (National Livestock Research
Institute, 1984)
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& &3l % (effective ruminal degradability, ED)
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Fig. 1. Dry matter degradabilities(%) of rice(® —

+), barley(m — =m) and corn( ® — @) in the

rumen of Hanwoo(Korean native cattle).
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Fig. 2. Organic matter degradabilities(%) of
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(Korean native cattle).
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Table 3. Degradation parameters and effective
degradabilities of experimetal feedstuffs

Degradation Feedstuffs
parameters Rice Barley Corn
Dry matter
a 18.02 12.09 21.81
b 73.25 86.00 68.56
c 0.0773 0.3832  0.0407
ED(%) r=006 59.26 8645 4953
Organic matter
a 20.78 11.98 21.54
b 95.75 86.15 84.75
c 0.0558 0.3718  0.0133
ED'(%) r=006 6692 8617 3292

ED* Effective degradability in the rumen was calcu-
lated with the equation of ED = a+b{c/(c+r)},
wherer r is the rate of passage at 6% per hour.

Rumen Fermentation of Rice, Barley and Corn
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Rumen Fermentation of Rice, Barley and Corn

In vitro E3]&2 Table 49} 5014 Hi= uvpe}
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Table 4. In vitro dry matter degradabilities of experimental feedstuffs (%)

Feedstuffs
Incubation time (h) -
Rice Barley Corn
0 14.31 +0.01° 20.03 + 0.66° 22.79+0.27°
3 20.92 +0.92° 39.00 + 3.65° 25.86 +0.81°
6 27.02 +0.49° 51.36 + 7.08° 28.67 +0.46°
9 32.66 +0.18" 59.41 +1.28% 31.25 +1.04°
12 37.86+0.37° 64.65+3.73° 33.61+1.46°
18 47.10+1.31° 70.29 +£0.93° 37.75+2.23°
24 54.97 +1.04° 72.68 +1.18° 41.23 +0.98°

Means with different superscripts in the same row differ (P<0.05).

Table 5. In vitro organic matter degradabilities of experimental feedstuffs (%)

Feedstuffs
Incubation time (h) -
Rice Barley Corn
0 15.13 +0.01° 31.22 +0.65" 2470 +0.26°
3 20.73+0.92° 46.01 +3.62° 27.14+0.80°
6 24.78 + 0.49° 54.27 +7.01° 29.85 +0.45°
9 36.30+0.18" 64.33+1.27° 31.40+1.02°
12 35.89 +0.37° 50.11 + 3.69° 33.30+1.43°
18 4837 £1.30° 67.17 £ 0.93" 42.85 +2.19°
24 54,55 + 1.04° 81.64+1.17° 40.46 +0.96°

Means with different superscripts in the same row differ (P<0.05).
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Table 6. Microbial growth rate in vitro fermentation of experimental feedstuffs (OD value)

. . Feedstuffs
Incubation time (h) Rice Barley Com
3 0.40 +0.01° 0.47 +0.03° 0.37+0.01°
6 0.66 +0.01° 0.88 +0.02° 0.74 +0.04"
9 0.81£0.04° 0.99 +0.03° 1.06 +0.02°
12 0.94 +0.04° 1.17 +0.05° 1.30 +0.03°
18 0.75+0.02° 0.96 +£0.07° 0.96 £ 0.03°
24 0.21+0.03° 0.30 +0.01° 0.15+0.01°
Means with different superscripts in the same row differ (P<0.05).
Table 7. Changes of pH in vitro fermentation of experimental feedstuffs
. . Feedstuffs
Incubation time (h) Rice Barley Com
3 6.42 +0.07° 591 +0.14° 6.32+0.05°
6 5.49 +0.05° 4.95+0.01° 5.15 +0.01"
9 5.17 +0.02° 4.76 +0.01° 4.88+0.01°
12 4.82 +0.05° 458 +0.01° 4.64 +0.02°
18 4.71+0.03 4.29 +0.01° 4.46+0.01°
24 457 +0.02° 4.22 +0.01° 4.36 £0.04°

Means with different superscripts in the same row differ (P<0.05).
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Rumen Fermentation of Rice, Barley and Corn

Table 8. Gas production in in vitro fermentation of experimental feedstuffs (mL/0.1g feedstuffs)

Feedstuffs
Incubation time (h) -
Rice Barley Corn
3 7.80 £ 0.64° 10.80 +1.98 8.53+0.25°
6 19.00 + 2.00° 16.76 + 0.43" 19.10 +1.98°
9 25.31 +0.35% 20.97 +0.20° 24.53 +0.47°
12 28.85+0.14% 23.94 + 0.66° 27.30 + 0.44°
18 31.95+0.58" 27.52 + 0.45° 29.45 +0.51°
24 32,93 +1.23° 29.30 + 0.49° 30.01 +1.22°

Means with different superscripts in the same row differ (P<0.05).
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