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In vitro Gas Production Profiles in Some Concentrate Ingredients
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Abstract: The in vitro gas production technique was used for determine of fermentation characteristics of
barley grain and corn grain. Triplicate samples were used for measuring gas production. The data were fitted
by equation of P = A(1-e®) that P is gas production at time t, A is gas production of soluble and insoluble
fraction, ¢ is rate of gas production and t is time of incubation. The gas production was measured at 2, 4, 6, 8,
12,16, 24, 36 and 48 h. The gas production of corn grain at 2 h was lower than barley grain (p<0.05), that can
be resulted from slow degradation of starch in corn grain compared to barley gram. However, the sum of gas
production of soluble and msoluble (a+b) in corn grain was significantly more than barley grain. The rate of gas
production of barley grain was higher than the corn grain. The pattern of fermentation for comn grain differed

from that in the barley grain.
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INTRODUCTION

Nowadays most available information on the
degradation behavior of feeds in ruminants is based on
in situ disappearance in the rumen, which measure the
appearance of nutrients. The replacement of method
for m situ method that can be measured soluble
fraction fermentation characteristics 1s in vifro gas
production system. This method offer much information
on the degradation washable and non-washable but
degradable of starch, protein and cell walls (Chai ef al,
2003). Chai et al. (2003) reported high correlation between
gas production and starch degradability. Tagizadeh
(2004a, b) reported high relationship for gas preduction
and n situ techmques at 24 h incubation for barley grain,
corn grain and molasses. Blummel and Orskov (1993)
showed that dry matter disappearance can be predicted
by gas production technique. The current study was
carried out to determination of pattern fermentation of
barley grain and corn grain using in vitro gas production
technique.

MATERIALS AND METHODS

Chemical analysis: All samples (barley grain, corn grain)
were ground through a 1 mm screen in a wiley mill (model
4, Arthur H. Thomas Co, Philadelplia, PA). Neutral
detergent fiber and ADF were measured according to
the method of Van Soest et al. (1991 ). Determination of
N were conducted using the Kjeldahl method in an
automated  Kjelfoss  apparatus  (Foos  Electric,

Copenhagen, Denmark). Dry matter was determined by
drying the whole samples in a forced air oven at 55°C until
a constant weight was achieved.

Invitro gas production: Two male sheep (3841.5 kg) were
used as donors of ruminal fluid for the preparation of
inoculums. The sheep were fed a diet comprising (as fed)
72 g kg™ CP and 1.9 Mcal kg™ ME (containing 550 g kg ™'
alfalfa hay, 400 g kg™' barley grain, 50 g kg™ wheat bran
and 20 g kg™ limestone). Equal volumes of ruminal fluid
from each sheep collected 2 h after the morming feeding
were combined and stramned through four layers of
cheesecloth and mixed with buffer prewarmed to 39°C
(2 buffer : 1 rumen liquer). The moculum was dispensed
(20 mL) per vial in to substrate 35 mL serum vial
{contamning of 300 mg per vial) which had been warmed to
39°C and flushed with oxygen free CO,. The vials were
sealed immediately after loading and were affixed to a
rotary shaker platform (lab-line instruments Inc Melors
dark, USA) set at (120 rpm) housed in a mcubator. Vials
for each time point, as well as blanks (containing no
substrate), were prepared in triplicate. Gas production was
measured m each vial after 2, 4, 6, 8, 12, 16, 24, 36, 48, 72
and 96 h of mcubation using a water displacement
apparatus (Fedorak and Hrudey, 1983).

Calculation and statistical analyses: Gas production
was calculated as mL g~ sample DM and gas production
values over time for each sample were fitted to a
one-component McDonald model: P = A(1-e™) that P is
the volume of gas production (mL g~ DM) i time of

Corresponding Author: A. Taghizadeh, Department of Animal Science, Faculty of Agriculture, University of Tabriz, Tran



J. Anim. Vet. Adv., 7 (2): 137-139, 2008

Table 1: The chemical composition of test feeds (26DM)

Ttem

Feed DM% CP% NDF%% ADF% Hemicellulose!
Com grain 82.56 11.86 10.0 6.24 3.76
Barley grain 93.08 13.61 13.2 6.70 6.30
'~ Hemicellulose = NDF-ADF
Table 2: The gas production of test feeds (mL ¢! DM)

Incubation time
Feed 2 4 6 8 12 16 24 36 48 72 96 A C
CcG 17.6° 454 66.8° 88.3* 126.8 169.9° 2239 268.1 297.8 313.6 3208 326.5°  0.04°
BG 31.8 T2.00 106.7 141.5* 191.7# 228.0¢ 260.9 281.8 291.9 295.5 2974 296.9%  0.09°
SEM 2.763 2.930 3.763 5.248 7.225 8.710 10.057 12.306 12.277 11.410 11.092  10.00 0.002

mcubation, A 1s gas production of soluble and msoluble
fraction, ¢ rate of gas production of mnsecluble fraction and
t is time. Parameters A and ¢ was estimated by an iterative
least square method using a nonlinear regression
procedure of the statistical analysis system (SAS, 1990).

RESULTS AND DISCUSSION

The chemical compositions are shown on Table 1.
The gas production data are shown on Table 2. The gas
production of corn grain at 2 h of incubation is lower than
the barley grain that can be resulted from slow
degradability of com starch (Gatachew et af., 1998, 2002).
The difference between fermentation characteristics
specially the gas production and rate of gas production
at first 24 h of incubation is related to soluble
carbohydrate (starch, sugar and) (Menke and Steingass,
1988). The gas production of barley grain at first 24 h 1s
more than the corn grain (p<t0.05), that showed soluble
carbohydrate in barley grain is higher than the other
feed. The gas production at 96 h in com grain is
numerically more than the barley grain that can be
resulted from low NDF in corn grain (Table 1).

The gas yield after 24 h is resulted from fermentation
of structural carbohydrate (Menke and Steingass, 1988,
Getachew et al., 1998). High gas production show more
metabolisable energy (Datt and Sinigh, 1995) and the
potential gas production in both of cereal grain in this
experiment certificate this hypotheses. Lanzas et al. (2006)
reported the gas production of barley grain and com
grain at 48 h of incubation, 280 and 330 ml. g~ DM,
respectively. Getachew et «al. (2002) found that gas
production of barley grain and com grain at 24 h of
incubation, 343.5 and 373.5, respectively. The rate of gas
production in barley grain is more than the corn grain
(Table 2).

This finding can be predicted due to slow
degradability of starch in com grain propertion to barley

138

gramn resulting of differences in physical and chemical
characteristics. The rate of gas production m both of
cereal grain in our experiment is different from other
reports (Getachew et al., 2002; Lanzas et al., 2006). The
differences of gas production and rate of gas production
in test feeds of this study compared to other reports, can
be resulted of differences in soluble carbohydrate,
structural carbohydrate, microbial rumen inoculums, time
of sampling of rumen fluid, type of donor animal and gas
production recording assay.
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