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ABSTRACT

Accurate and rapid evaluation of the nutritional quality of Korean straws is important because of the
recent increase in the use of these feedstuffs in Korean. The aim of the study was to establish with
relationships between ruminal fermentation of Korean straws and in vitro gas production using a pressure
transducer. The pressure transducer system includes pressure censors, AD board, LED monitor, and the
computer with real-time graphics. Both gas production and DM digestibility data were fitted into the
exponential equation P = a + b (1 —e ). The initial rate of gas production was highest for rice straw,
followed by barley straw and wheat straw. The gas production rate of constant (c) in gas production for
rice straw, wheat straw, and barley straw were 3.8, 2.5, and 2.5 %h ', respectively. Total VFA
concentration (mM) produced after 72h incubation was similar among three Korean straws, even though
was variable during the early (12h) fermentation. Volume of gas production was related (P> 0.05: r =
0.76 to 0.83) to DM disappearance and also strongly related (p< 0.05: r = 0.91 to 0.98) to VFA
concentration at all incubation times. Linear correlation showed between gas production and DM
disappearance and VFA by in vitro will be matched in in vivo digestibility.

(Key words : Pressure transducer, Gas production, VFA, Linear correlation)
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Fig. 1. The pressure transducer system components including the pressure censer (A), LED
indicator (B), AD converter (C), computer with the real time graphics software (D).
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Table 1. Chemical composition (% DM) of straws

CP EE Ash CF NDF ADF
Rice straw 5.1 1.8 9.6 32.2 70.1 44.2
Barley straw 4.2 1.9 8.7 40.5 73.0 48.3
Wheat straw 42 1.8 54 36.0 71.0 45.5
DM : dry matter; CP: crude protein: EE : ethyl ether; CF : crude fiber, NDF : neutral detergent fiber.
ADF : acid detergent fiber.
Table 2. Dry matter digestibility (%) of straws over the in vitro incubation time

% dry matter degradation
Straws a b c
6 12 24 48 72

Rice straws 23.20 24.45° 27.15 40.60 43.90 34 52.0 0.9
Barley straws 21.35 24.85% 27.50 36.45 41.55 4.1 44.7 1.0
Wheat straws 21.25 23.25 23.35 38.85 42.80 35 47.5 1.1
SEM 1.71 0.96 0.22 1.20 0.68 0.95 0.90 0.1

SEM = Standard errors of mean.
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Table 3. In vitro gas production from straws at different incubation times using pressure

transducer
Incubation time
Straws b atb c
6 12 24 48 72
Rice straws 36.8" 78.5° 129.6 170.6  202.3*  208.9°  209.8° 3.8
Barley straws 28.4° 57.5° 1087 1582  1924° 2290  229.7° 2.5°
Wheat straws 28.9° 61.6° 112.9 1684  203.1° 242.6° 243.5° 25°
SEM 1.74 4.07 4.05 2.49 2.27 6.33 6.34 0.3

SEM = Standard errors of mean.
¢ = rate constant of gas production (%h ).
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Table 4. Characteristics of volatile fatty acid production(mM) straws over the in vitro fer-

mentations
Incubation time (h)
Item Substrate
6 12 24 48 72
Rice straw 17.80 23.40° 23.90° 31.35 39.16
Barley straw 20.58 24.39" 28.66" 31.56 38.11
Acetate b b
Wheat straw 18.64 20.23 22.59 32.89 39.40
SEM 0.82 1.25 1.84 0.48 0.40
Rice straw 6.52 10.94 10.54 15.01 19.81
. Barley straw 9.23 9.97 11.6 13.23 17.30
Propionate
Wheat straw 8.35 9.38 10.7 15.96 18.51
SEM 0.80 0.45 0.33 0.80 0.72
Rice straw 3.48 7.88 10.02 10.98 13.91
Barley straw 397 5.85 991 10.75 12.31
Butyrate
Wheat straw 4.09 6.13 9.15 11.08 12.29
SEM 0.19 0.64 0.27 0.10 0.54
Rice straw 29.53 49.89" 63.27 77.68" 90.23
Barley straw 36.04 42.97° 62.29 73.07° 90.33
Total VFA b a
Wheat straw 33.22 40.60 65.64 80.44 92.10
SEM 3.26 4.83 6.40 3.72 1.05

*® Means in the same column with different superscripts differ (P<0.05).
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Table 5. Relationships between gas production (x; ml per 1g) and dry matter degradation (y;

%) and total VFA (mM) of straws after 72

h incubation

Item Equation R?

Relationships between gas production and DM degradation

Rice straw y= 0.126x + 14.681
Barley straw y= 0.130x + 14.321
Wheat straw y= 0.138x + 13.204

Relationships between gas production and total VFA

Rice straw y= 0.312x + 21.585
Barley straw y= 0.321x + 26.128
Wheat straw y= 0.350x + 21.087

0.755
0.805
0.831
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