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Abstract: Grape Pomace (GP) 13 an agro-industrial by-product that can be utilized as a feed resource in ruminant
diets. This study was done to determine the effects of ensiling and drying on degradability and digestibility
of GP. Crude protein content in EGP and DGP was 144 and 132 g kg™ DM, respectively. DM and NDF
concentration of DGP was 497 g kg™ and 504 g kg™ and for EGP were 225 and 69.3 g kg ™', respectively. Total
Tannins (TT) and Total Phenols (TP) concentration of DGP (186 and 236 g kg ') was higher than EGP (92 and
132 g kg™"). The soluble components of EGP (a fraction) were 16.6% while this value for DGP was 24.3%.
Rapidly degraded fraction of EGP was significantly (p<0.05) lower than DGP. The insoluble but fermentable
component (b fraction) in DGP (26.3%) was significantly (p<0.05) higher than that of EGP (14.2%). Also dry
matter Effective Degradability (ED) of EGP was significantly (p<<0.01) lower than that of DGP. ED value for DGP
and EGP were 35.9 and 22.9%, respectively. Rate of degradation(c fraction) was not significant among DGP and
EGP. DMD and OMD values obtained for DGP and EGP was 345, 285, 247 and 197 (g kg™ DM), respectively.
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INTRODUCTION

Supply of livestock feeds is a chief and basic
problem. With ever increasing of population, attentive to
natural resources limitation and forage production for
livestock's.  Therefore, recognition and better
utilization of nonconventional feed resources may be
essential. One of the agro-industrial co products is Grape
Pomace (GP) which could form important components
of ruminant diets. In Tran, GP production exceeds
50,000t year (Alipour and Rouzbehan, 2006). Tannins are
known to negatively affect digestibility, especially of
crude protein, caused by the binding capacity to protems
and formation of tannin-protein complexes (Baumgartel
etal., 2007).

Ensiling and drying can be inexpensive, simple and
effective ways m reduction of antinutritional elements and
improvement of nutritional value (Bensalem et al., 2005;
Pirmohammadi ef al., 2006).

Several investigations conducted on grape pomace,
however little information is available with effects of
ensiling and drying on digestibility and degradability

values of GP. The aim of present study was to mvestigate
effects of ensiling and drying white grape pomace on dry
matter and crude protein degradability and digestibility in
Azeri buffaloes.

MATERIALS AND METHODS

Silage preparing: Fresh GP provided from TATAQ juice
factory in Urmia city. Some of GP ensiled for 45 days in
plastic vessels (Pirmohammadi et al., 2006) then ensiled
samples analyzed approximately according to AOAC
(1990).

Drying of samples: Some of GP samples were oven dried
at 70°C for 48 h, then analyzed approximately according
to ADAC (1990).

Chemical composition: The chemical composition of DGP
and EGP was determined using methods recommended by
AQAC (1990) (Table 1). Dry matter was determined by
drying the whole sample in an oven at 65°C until a
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Table 1: Mean chemical composition of DGP and EGP (g kg™ DM or as

stated)
Feed stuffs
Item DGP EGP
DM 497 225
OM 928 944
N 21 23
CP 132 144
NDF 504 693
TT 186 92
TP 236 132

DGP, Dried Grape Pomace; EGP, Ensiled Grape Pomace; DM, Dry Matter;
OM, Organic Matter, CP Crude Protein; NDF, Neutral Detergent Fiber; TT,
Total Tannins, TP, Total Phenols

constant weight was achieved (AOAC, 1990). Neutral
Detergent Fiber (NDF) was determined using the methods
of Van Soest et al. (1991). Determinations of N were
conducted using the Kjeldahl method in an automated
Kjelfoss apparatus (Foss Electric, Copenhagen Denmark).
Total Phenolics (TP) were measured using the Folin
Ciocalteau method (Makkar, 2000). Total Tammin (TT) was
determined after adding insoluble Polyvinylpoly-
Pymrolidone (PVPP) and reacting with Folin Ciocalteau
reagent (Maldcar, 2000).

Int situ study: The nylon bag technicue (AFRC, 1992) was
used to determine the rate of degradability of DM and
protein with 3 rumen-fistulated Azeri buffaloes. All of the
dried samples ground and milled through a 2 mm sieve.
Buffalos were fed with a maintenance extent diet. Then
5 g of each sample put in the nylon bags (21x10 cm with
a pore size of 45 pum) and incubated in the rumen for 0, 3,
6, 12, 24, 48 and 96 h. In each buffalo one bag was used
for each time interval. After withdrawing the bags in
mcubation times from the rumen, they were washed with
cold water by a washing machine for 1 h. When all the
bags had taken from the rumen, they were dried for 48 h at
70°C in oven

The value of degradability at time 0 was obtamed by
washing two bags in a washing machine for 1 h using cold
water. For each bag, the residue was analyzed for DM and
protein. The degradability at each time interval was
calculated by taking the mean value obtamed from the
three bags. The percentage of degradability (Y) of DM
and protein at time (t) was obtained from an exponential
curve of the type: Y=a+b (1l — e

This was fitted to the exponential data by iterative
regression analysis (@rskov and McDonald, 1979). In the
equation, ‘e’ 18 the base of natural logarithms, the
constant ‘a’ represents soluble and very rapidly
degradable component and ‘b’ represents the insoluble
but potentially degradable component, which degrades
at a constant fractional rate © per unit time. The
effective degradability of DM and protein in each
feedstuff was then estimated (@rskov and McDonald,
1979) by the following equation:

Effective degradability (%) = 2"

c+k

In this ecuation, k refers to the fractional outflow rate
of small particles from the rumen A value of 0.05
fraction/h for k was used.

In vitre study: Dry Matter and Orgamc Matter
Digestibility (DMD and OMD) were determined using
(Tilly and Terry, 1963) method. Tlis study contained 6
steps:

¢ Preparing of samples and materials.

*  Anaerobic digestion.

»  Acidic pepsin digestion.

s Separating of no digest content.

»  Determination of digestion and ash residue.

. Determination of DM, OM and OM in DM
digestibality.

Preparing of samples and material requirement
Preparing of samples: Primarily, samples milled through
a 2 mm sieve. Then, from each sample was put 2 g and
spilled into 100 mL dishes.

Buffer supply: Buffer was contained 9.8 g Sodium
bicarbonate, 9.35 g Mono hydrogen sodium phosphate,
0.57 g Potassium chloride, 0.47 g Sodium chloride and
0.12 g Magnesium sulfate, solve in distilled water. Then,
before starting of anaerobic digestion. 1 mL Calcium
chloride 4% solution, added to buffer (per 1 L. of buffer)
and solution reached to 1 L. Buffer pH set in 6.9-7 range
with entering CO, gas for 10-15 mm. Forty mililiter of
solution used for each sample.

Rumen fluid supply: Rumen fluid prepared by rumen
fistulated Azeri buffaloes that were fed with a
maintenance diet. Rumen fluid kept in anaerobic
conditions in 3%°C water.

Anaerobic digestion: Filtered rumen fluid mixed with the
buffer 4:1 ratio then CO, gas entered for getting anaerobic
culture for 4-5min in 39°C. Fifty mililiter from this mixture
spilled on 100 mL flasks that contained GP sample. Then
let the flasks to be incubated in 39°C for 48 h (flasks was
shake each 8 h interval).

Acidic pepsin digestion: After anaerobic digestion, 6 ml.
of Hydrochloride 20% solution was added to all of the
flasks in 3 steps, respectively (4, 1, 1 mL). Then 2 mL of
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Pepsin 5% solution was added to the flasks then they
incubated in 39°C for 46 h (flasks was shake each 8 h
mterval).

Separating of no digest content: Separating of no digest
content was done using ash less Wattman strainer paper
number 41.

Determination of residual digestion and ash: Residual
material weight determined by drying of separated material
using strainer paper m 72°C for 48 h. Furthermore, ash
weight of residual digestion determined with 550 *C oven
for3.5h

Determination DM, OM and OM in DM digestion:
Determination of digestibility was used with the equations
suggested by Tilley and Terry (1963).

Statistical analysis: Data obtained from degradability
was subjected to Neway 1992 software and mean values
were statistically compared with T test (p<0.05). Mean
digestibility values were also subjected to statistical T
test (p<0.05).

RESULTS AND DISCUSSION

Crude protein content in EGP and DGP was 144 and
132 g kg™' DM, respectively. This outcome is in
agreerment with (Alipour and Rouzbehan, 2006) who found
that anaerobic storage of GP had no effect on crude
protein concentration. DM and NDF concentration of
DGPF was 497 and 504 g kg™ and for EGP were 225 and
69.3 g kg™', respectively. Chemical analysis of DGP and
EGP are shown in Table 1. Higher concentration of NDF
m EGP may be due to fermentation process, as ensiling
cause increasing of cell walls (ADF, NDF and ligmn)
consequent from fermentation processing and decreasing
of Water Soluble Carbohydrates (WSC) (Van Soest,
1994).

Decrease of WSC and pH i the silage 1s probably
due to fermentation of WSC by lactic acid bacteria that
produce organic acids leading to a decrease in pH (pH of
DGP = 3.92 and pH of EGP = 3.11) (Mc Donald et al.,
2002). Total Tammins (TT) and Total Phenols (TP)
concentration of DGP (186 and 236 g kg™") was higher

than EGP (92 and 132 g kg ™). Lower concentration of TT
and TP of EGP mn comparison to DGP may attribute to
ensiling of EGP, because the gradual reduction inlevel
of TT and TP during ensilage could be due to the
polymerization (Makkar and Singh, 1993) or oxidation of
tanning in GP during ensiling (Ben Salem ez al., 2005).

Characteristics of DM degradation of the feedstuffs
are given n Table 2. Ensiling reduced degradation of DM.
The soluble components of EGP (a fraction) were 16.6%
while this value for DGP was 24.3%. Rapidly degraded
fraction of EGP was sigmificantly (p<0.05) lower than DGP.
The insoluble but fermentable component (& fraction) in
DGP (26.3%) was significantly (p<t0.05) higher than that of
EGP (14.2%). Alsodry matter Effective Degradability (ED)
of EGP was significantly (p<<0.01) lower than that of DGP.
ED value for DGP and EGP were 359 and 22.9%,
respectively. Rate of degradation (¢ fraction) was not
significant among DGP and EGP. Tt is obvious that
degradability of a feedstuff may decrease by decreasing
its soluble components and mereasing its NDF
(Van Soest, 1994). Lower a, b and ¢ values of EGP
compared to DGP in our study may partly be due to
lower soluble components specially WSC w1 EGP due
to  soluble component losses during ensilage
(McDonald et al., 1991).

Table 3 shows lower values of Dry and Organic
Matter Digestibility (DMD and OMD) of EGP in
comparison to DGP. DMD and OMD values obtained for
DGP and EGP was 345, 285, 247 and 197 (g kg ' DM},
respectively. As mentioned above, WSC may decrease
and cell wall (ADF, NDF and lignin) increase during
ensiling and fermentation processing (McDonald et af.,
1991). Thus, digestibility and degradability values could
be decreased during ensiling in our study. Lower DMD,
OMD and DOMD values seen for EGP may be reflection
of ensiling. Similar results reported by Alipour and
Rouzbehan (2006) who worked on ensiling of GP for
ruminants. They found that reducing of gas production of
GP in anaerobic storage period to cause subsidence of
digestibility that, reducing of gas production may be due
to the decrease in water soluble carbohydrates which 1s
source of energy for microorganisms in the rumen.
Furthermore, our results are in agreement with
(Baumgartel ef al., 2005) who worked on nutritive value of
GP for sheep.

Table 2: Mean and 8.E.M differences of degradation values (DM) for DGP and EGP (% or as stated)

Item
Treatment a b atb c ED
DGP 24.3+0.8 26.3+1.2° 49.7+1.7* 0.04+0.012 35.9+0.6
EGP 16.6+0.8" 14.2+1.4° 30.04].00 0.03+0.032 22.9+0.30
P 0.05 0.05 0.05 ns 0.01

DGP, Dried Grape Pomace; EGP, Ensiled Grape Pomace; DM, Dry Matter; CP, Crude Protein; a, rapidly degraded fraction(%o); b, slowly degraded fraction(%);
¢, rate of degradation (fraction/h); are constants in the exponential equation [p = a + b7 —e ™)]; ED (%), effective degradability (out flow rate: 0.05h). Means
in the same row with difference superscripts (a—b) letters are significantly difference
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Table 3: Mean and S.E.M differences of DMD, OMD and DOMD values for
DGP and EGP (g kg~'M)

Feedstuffs
Item DGP EGP S.EM
DMD 35 285° 3.77
OMD 247 195° 3.37
DOMD 2300 182 3.25

DGP, Dried Grape Pomace; EGP, Ensiled Grape Pomace; DMD, Dry Matter
Digestibility; OMD, Organic Matter Digestibility; DOMD, dry Organic
Matter Digestibility. Means in the same row with different superscript (a-b)
letters are significantly different (p=0.05)

CONCLUSION

It may conclude that although, digestibility and
degradability of EGP was reduced by ensiling, but, it
caused to decreasing of TT and TP concentrations, that
finally, may improve nutritive value of ensiled grape
pomace.
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