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ABSTRACT

Upgrading the nutritive value of sun dried Rumen Contents (RC) by enzymatic treatments and
additives can make it a valuable feed resource for ruminants. The objective of this study was to
determine the feeding value of partial replacement of Berseem Clover (BC) by treated RC with a
mixture of exogenous enzymes (ZADO® or ZAD®) from anaerobic bacteria in the ration of early
lactating Baladi goats. Twelve lactating Baladi goats weighed 264+0.5 kg in the first week of
lactation were randomly assigned among four experimental treatments using 4x4 Latin square
design to be fed four rations. 60% Concentrate Feed Mixture (CFM)+40% BC (Control); 60%
CFM+20% BC+20% DRC (T)); 60% CHFM+20% BC+20% DRC treated with compound ZAD (T,); 60%
CFM+20% BC+20% DRC treated with ZAD compound+20 g compound ZADO /head/d fed directly
before feeding (T.). The period of this trial divided into four experimental periods each of 30 days.
Results showed that T, and T, groups recorded higher values of digestibility coefficients compared
with control and T, group. Groups contained DRC recorded higher values (p>0.05) of ruminal pH
and non Protein Nitrogen (NFIN) than the control. The treated groups (T,, T,;) showed higher
(p<0.05) values for rumen liquor ammonia, NFPN and total volatile fatty acids (TVFA's) (p>0.05)
compared with untreated group (T,). Results showed insignificant differences for blood serum total
proteins, globuling, urea, Creatinine, Serum aspartate aminotransferase (AST), Alanin
aminotransferase (ALT) and glucose. Biological treated groups (T, and T.) increased (p>0.05) daily
milk yield, 4%fat. corrected milk (4% FCM), fat, Total Solhids (TS}, Solids Not, Fat (SNF) and lactose
yields compared with T, group. It could be concluded that feeding goats on rations containing DRC
treated with ZADO andfor ZAD compounds as a partial substitute of berseem improved the
performance of lactating goats without any adverse effect on animals’ health.
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INTRODUCTION

Egypt 1s suffering from a wide gap between animal's requirements and available feeds which
estimated to be around 4.79 million tons of total digestible nutrients per year (El-Ashry, 2007).
By-products can play an important role to minimize this gap. For many years, slaughterhouses
wastes caused many disposal problems. Ruminants can be an alternative method of Rumen
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Contents (RC) disposal. RC are the undigested mass in the rumen of slaughtered animals. The
annual production of RC in Egypt during the year 2004 was about 32909.4 tons
{Agriculture Economie and Statistics Institute, 2005). These large quantities of RC contain many
nutrients that can be utilized in feeding of animals without any toxieity problems. The risk of
infection with bacteria, viruses or parasites for livestock consuming the preserved RC after a
storage period for 4 weeks was poorly noted (McCaskey ef al.,, 1995). RC are not. commonly fed to
animals because of its low palatability and digestibility. However, these problems may be overcome
by some treatments.

Researches founded that supplementing animal diets with fibrolytic enzymes can improve feeds
utilization and animal performance by enhancing fiber degradation in vitre, in situ and in vive
(Gado et al., 2009); increasing feed intake and digestion rate andfor extent of digestion
{(Gado and Salem, 2008; Krueger et al., 2008). Moreover, fibrolytic enzymes affect hydreolytic
activity in the rumen to reduce gut fill and enhance feed intake (Adesogan, 2005). It also enhances
microbial colonization of feed and rumen microbial protein synthesis by increasing numbers of
ruminal fibrolytic microebes (Morgavi et al., 2000; Nsereko ef al., 2000) to increase rate of
degradation of fiber in the rumen (Yang ef al., 1999; Giraldo ef al., 2008).

ZADO® and ZAD® are commercial exogenous enzyme mixtures which prepared from anaercbic
bacterium. It has been shown to improve ruminal fermentation, IN balance and nutrients
digestibility, as well as milk yield of cows fed diets containing Egyptian by-product feeds
{(Gado et al., 2007). They also improve live body weight gain and feed conversion of wheat straw
in sheep and goats (Gado and Salem, 2008).

A commercial exopenous enzyme mixture (ZADO®) activity starts immediately after feeding it
to the amimals. It works on the microflora directly which reaches its peak after 48 h from feeding.
The main action will be on the rumen kinetics and the improvements on overall performance of the
microflora effectiveness on utilizing the feed ingredients that usually reflects on the amimal
performance of either milk or meat production (Gado et af., 2007).

The objective of the present study was to evaluate the feasibility to use rumen content with or
without different exogencus enzyme mixtures (ZAD® or ZADO®) on feed intake, digestibility,
ruminal fermentation and milk production and composition for producing Egvptian Baladi goats.

MATERIALS AND METHODS

The present investigation was conducted to study the probability of replacing berseem clover
with rumen contents and the effect of biological treatments by using ZAD and ZADO compounds
on the chemical composition, nutritive value, rumen fermentation, milk yield and composition and
some blood parameters of lactating Baladi goats.

The study was carried out at a private farm in Om-Dinar, Emhbaha, Giza Provinee during the
period of Sep. 2007 to Feb. 2008,

Enzymes and treatments: ZAD? and ZADO® enzymes are bio-tech products prepared from
natural scurces to elevate the level of eellulolytic enzymes from anaerobic bacteria. ZADO® enzyme
is similar as ZAD?but contains much higher enzymes per gram fed. ZADO® powder directly fed to
animals before feeding. The enzyme products were made from natural sources of anaerobic ruminal
bacteria including 7.1 unit g7! of cellulase, 2.3 unit g7 ! of xylanase, 61.5 unit g~* of ¢-amylase and
29.2 unit g7! of proteases according to Gado (1997).
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Fresh RC (necluding rumen liquor) was obtained from local slaughter houses in tanks
{120 L), without any blood contamination to prevent any ethical problems. The collected materials
were spread on a plastic sheet in layers of about 5-10 em and shuffled upside down twice daily to
complete the sun drying for 14 days. The sun dried RC were collected in bags of about 30 kg each
tall using.

After collection of all dried RC amount needed, fresh water was added to the dried RC till the
moisture level reached about 65-70%. The wet RC were inoculated with ZAD® (2 liter/ton dried RC)
and then put in plastic bags. The plastic bags were compressed well to spare anaerobic conditions
and left for 30 days in a moderate temperature,

Animals, feeding and experimental design: Twelve Baladi goats, averaging 2620.5 kg of body
weight were blocked by parity (lactation number and expected kidding date) and divided into
4 groups of 3 goats each. All goats were vaccinated for common infectious diseases and were
dewormed (Albendazole 10 mg kg ! body weight) before the experimental period. The goats were
housed in tie stalls with free access to water. Four diets were formulated with 40:60 forage:
Conecentrates ratio to meet the nutrients requirements of goats (3% of body weight, changed
continuously according to animal weight changes). The forage part of diets consisted of 100%
Berseem Clover (BC) for control and 50% BC of other experimental diets. The remaining 50%
consisted of untreated RC (T,) or ZAD® treated RC (T,) or T, plus 20 g ZADO®/goat/d orally fed
directly before feeding (T,). Diets were offered twice daily at 08:00 and 16:00 h in equal portions.
Composition of the experimental diets are shown in Table 1.

The experimental pericds (n = 4) consisted of 27 d for diets adaptation and 3 day for data
collection in 4x4 Latin square design with interval period of 30 day. Feed intake and milk yield
were measured on the last seven days of each peried. Goats (n = 12) were hand milked twice daily
at 09:00 and 21:00 h and daily milk samples were pooled by portions according to milk yield at each
milking.

Tahble 1: Composition of experimental diets

Diets!
Item C T,y T, T,
Ingredient (%)
Cotton seed cake 18.00 18.00 18.00 18.00
Wheat bran 12.00 12.00 12.00 12.00
Yellow corn 27.60 27.60 27.60 27.60
Limestone 1.20 1.20 1.20 1.20
Salt 0.60 0.60 0.60 0.60
Mineral and vitamin mixture® 0.60 0.60 0.60 0.60
Berseem clover (BC) 40.00 20.00 20.00 20.00
Untreated RC 0.00 20.00 0.00 0.00
Enzymes treated RC 0.00 0.00 20.00 20.00
Composition (Mcal kg™!y®
DE 273 2.69 2.80 2.85
ME 231 2.27 2.38 2.43
NE. 1.40 1.38 1.44 1.46

1C: 60% CFM+40% BC, T1: 60% CFM+20% RC+20% BC, T2: 60% CFM+20% ZAD® treated RC+20% BC, T3: 0% CFM+20% ZAD®
treated RC+20% BC+20 g ZADO®head/d. Contained, per kg: 4.5% Ca, 2.5% P, 6.6% Na, 1.5% Mg, 1.2% K, 0.11% S, 1,372 mg of Fe,
1,032 mg of Mn, 1,500 mg of Zn, 247 mg of Cu, 16 mg of I, 16 mg of Co, 10 mg of Se, 185,000 IU of vitamin A, 32,500 IU of vitamin D3
and 900 IU of vitamin E. *Calculated according to NRC (2001)
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Ruminal fermentation, blood chemistry and total tract nutrients utilization: Grabbed
fecal samples were collected 4 times daily during the last 3 d of each period at 08:00, 12:00, 16:00
and 20:00 h. Samples were dried at 80°C in a forced-air oven for 48 h and pocled by goat within
each period. Acid Insoluble Ash (AIA) was applied as internal marker according to Ferret ef al
{1999). Digestibility coefficients calculated according to Ferret ef al. (1999).

On the last day of the experimental period a 100 mL of rumen liquor sample was obtained via
a stomach tube introduced into the ruminal ventral sac after O, 3, 6 h of feeding. Collected digest,
were mixed and filtered through 4 layers of cheesecloth. Rumen liquor pH was immediately
determined by using a hand-held pH electrode (model M20, Corning Ine., Corning, NY). Strained
rumen liquor was stored in glass bottles (45 mL) with few drops of toluene and paraffin oil just to
cover the surface and stored at -20°C for ammonia N and total volatile fatty acids (TVFA's)
analysis.

On the last day of the experimental period, a 10 mL of blood from each animal was collected
into a clean dried tube from the jugular vein after 4 h after feeding. Blood samples were
centrifuged at 4000 rpm for 20 min. The blood serum was separated into a clean dried glass vials
and frozen till analysis.

Chemical analysis: Dried samples (feeds, orts, feces) were ground through a Wiley mill
{Arthur H. Thomas, Philadelphia, PA, USA) using a 1 mm screen. Samples of feed, orts and feces
were analyzed for Dry Matter (DM) (920.15), Crude Protein (CP) (954.01), Ether Extract (EE)
(920.39), Crude Fiber (CF) (962.09) and ash (942.05) (AOAC, 1995) while Nitrogen Free Extract
(NFE) was calculated by difference. Milk samples were analyzed for fat, true protein and lactose
using infrared spectrophotometry (Foss 120 Milko-Scan, Foss Electric, Hillerad, Denmark). Digital
pH meter with a glass electrode was used for the pH measurements.

Samples of ruminal fluid were analyzed for TVFA's according to Warner (1964). Ammonia N,
was analyzed as described by AOAC (1995).

Serum samples were analyzed using specific kits obtained from Sianbio Laboratory, USA. Total
protein (Cannon et ¢l., 1974), albumin (Doumas et al., 1971), serum aspartate Aminotransferase
{AST) and Alanin aminotransferase (ALT) activity (Reitman and Frankel, 1957), urea,
creatinine (Henary, 1974), glucose (Siest ef al., 1981) and total lipids (Postma and Stroes, 1968).

Calculations and statistical analysis: Fat corrected milk (4% FCM) was calculated according
to Gaines (1928). Digestible Energy (DE) (MCal kg™), Metabolizable Energy (ME) (MCal kg™") and
NEL (MCal kg™") were calculated according to NRC (2001).

All data except ruminal parameters were analyzed as a 4x4 Latin square using PROC MIXED
of the SAS/STAT® saftware (SAS Institute 2001, Version 8.02, SAS Institute Ine., Cary, NC, USA).
The statistical model included the effect of goat as random with period and treatment as fixed
effects.

Data of VFA's, Ammonia N, were analyzed as repeated measurements across time by using
PROC MIXED of the SAS/STAT® software (SAS Institute 2001, Version 8.02, SAS Institute Inc.,
Cary, NC, USA) with the following model.

Yy = ptTHA (TS H(T*5), +

where, Y expressed the every cbservation of the jth animal in the kth sampling time given ith
treatment, T (1-4) expressed the treatments effect, A (T) expressed the animal within treatments,
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S (1-3) expressed the sampling time effect, T*5 expressed the interaction between the treatments
and sampling times and E expressed the experimental error.

Differences between means were determined using Dunecan’s multiple range test
{Duncan, 1955). Significance was declared at p<0.05,

RESULTS AND DISCUSSION

Chemical composition of the experimental ingredients and rations: The average values
of DM, OM, CP, EE, CF and NFE of the different. experimental ingredients and rations are shown
in Table 2. Generally, the ration contained untreated RC (T)) had the highest values of ash, CF and
EE but recorded the lowest values of CP and NFE. The biclogical treatments of RC slightly
increased OM, CF and NFE while decreased ash, CF and EF compared with untreated RC (T))
{Table 2).

Dry matter intake: Goats fed diets contained either treated or untreated RC consumed nearly
similar amount of total DM (Table 3). while control animals consumed more (p<0.05) roughage.
This may be due to that rations contained EC have higher CF contents and/or due to that BC is
more palatable than RC. These results are consistent with Khattab et al. (2006} who fed RC and
reported similar DM intake results.

Enzymes supplementations reported slight increase (p>0.05) in roughage intake compared with

untreated RC. Other reports have shown an increase in DM intake with the same enzymes mixture

(Gado ef al., 2007; Gado and Salem, 2008).

Nutrients digestibility: The treatment with ZADO® recorded the highest values for all nutrients
digestibility followed by ZAD® treatment then control group in comparison with RC group (T))
which recorded the lowest values. ZAD® and ZADO® positively influenced all nutrients digestibility
through the total tract than both untreated RC and control diets (Table 3).

Crenerally, all nutrients digestibility positively increased with enzymes supplementation. Other
reports have also shown an increase in digestibility with fibrolytic enzymes (Gado and Salem, 2008;
Hristov ef al., 2008). Exogenous fibrolytic enzymes would be expected to increase fiber digestion

Tahble 2: Chemical composition of dietary ingredients and experimental rations (% on DM basis)

Ttem DM OM Ash CP CF EE NFE
Ingredient

CFM?! 88.79 88.06 11.94 16.10 9.13 3.44 £59.39
BC 16.88 90.71 9.29 951 29.98 451 46.71
Dried RC 89.39 85.47 14.53 8.47 34.10 7.55 35.35
Enzymes treated RC 91.10 86.18 13.82 9.13 31.26 7.44 38.35
Experimental rations? (calculated)

Caontrol 60.03 89.12 10.88 13.46 17.47 3.87 54.32
T, 74.53 88.07 11.93 13.26 18.29 4.47 52.05
T 74.87 88.22 11.78 13.39 17.73 4.45 52.65
Ts 74.87 88.22 11.78 13.39 17.73 4.45 52.65

LCFM: 30% un-decorticated cotton seed cake, 20% wheat bran, 47% yellow corn, 2% limestone and 1% salt. 2C: 60% CFM+40%
BC, T;: 60% CFM+20%, RC+20% BC, T2: 60% CFM+20% ZAD® treated RC+20% BC, T3: 60% CFM+20% ZAD® treated RC+20%
BC+20 g ZADO®head/d
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Table 3: Effects of treatments on DM intake (g/day) and total tract Diet digestibility (g kg™

Diets?

Item C T,y T, T, SEM p-value
Intake (g day™)

DMI 880.17 856.75 860.58 862.92 9.97 0.2112
DMI-concentrates 529.58 528.00 528.75 529.17 6.01 0.6254
DMI-roughage 350.56* 328.75¢ 331.83¢ 333.75° 5.66 0.0254
Nutrient utilization (g kg™)

DM 665.70 661.10 669.70 681.20 10.88 0.3142
OM 663,702 652.80° 668.80°° 687.50° 10.35 0.2103
cpP 718.70% 698.00¢ 732.00° 735.10° 9.33 0.0350
CF 6855.30% f44.10° 678.50° 682.007 11.75 0.0563
EE 681.50% 663.90° 686.60%° 599.80* 9.09 0.2328
NFE 643.50° 641.50° 662,502 578.007 11.82 0.0733

1 60% CFM+40% BC, Ty: 60%CFM+20% RC+20% BC, Ts: 60% CFM+20% ZAD® treated RC+20% BC, T3: 60% CFM+20% ZAD® treated
RC+20% BC+20 g ZADO®head/d. Each value was obtained from 12 animals. Means with different superseripts in the same row are
significant (p<0.05)

by many mechanisms. Increasing the rate of ruminal digestion of the potentially digestible fiber
(Yang et al., 1999), reducing digest viscosity (Hristov et al., 2000) alterations in ruminal
fermentation (Nsereko et al., 2002). It also enhance attachment and colonization to the plant cell
wall by ruminal microcrganisms (Nsereko ef al., 2000; Wang et af., 2001) and/or by synergism with
enzymes in rumen fluid (Morgavi et al., 2000). However, increased fiber digestion 1s unlikely the
result of supplemental enzyme activity alone because the contribution of added exogenous enzymes
to total ruminal activity is relatively small (Beauchemin et al., 2001). Morgavi ef al. (2000)
demonstrated synergism between exogenous enzymes and ruminal enzymes such that the net
combined hydrolytic effect in the rumen was much greater than that estimated from individual
enzyme activities. Wang et al. (2001) reported that enzyme supplementation increased numbers
of non-fibralytic and fibrolytic bacteria in a batch culture system with rumen fluid. Stimulation of
rumen microbial numbers by the use of enzymes could result in higher microbial biomass which
would provide more total polysaccharidase activity to digest feedstuffs. Consistent with this
hypothesis (Yang ef al., 1999) reported that enzyme supplementation of dairy cow diets increased
feed digestion in the rumen and flow of microlial protein from the rumen.

Ruminal fermentation: Groups contained RC (T,, T,, T,) slightly increased (p>0.05) ruminal pH
compared with control group (Table 4). Enzymes treated rations (T,, T,) increased ruminal TVFA’s
and ammonia-N compared with untreated RC group (Table 4).

All ruminal fermentation parameters (Table 4) suggested that enzymes supplementation
improved ruminal fermentation specially fibers fermentation. The increase in ruminal pH for
rations contained RC is in agreement with Khattab et al. (2006) This may be due to the relatively
high content of fiber for these rations (Table 1). REesults of TVFA's suggested that the anaerobic
fermentation of enzymes treated materials was more efficient and yielded more TVFA’s than that
of un-supplemented one (T)). This may be due to the increases of digestibility of OM (Table 3) in
both T, and T, treatments. The results are in agreement with FKhattab et «al. (2008) and
Abd-El-Tawab et al. (2008). Increased ammonia N concentration in animals fed the enzyme
supplemented diet supports its capability to enhance rumen protein degradation, probably because
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Tahble 4: Effect of treatments on rumen parameters

Diets®
Parameter C T, T, Ty SEM p-value
pH 6.34 6.45 6.43 6.42 0.08 =0.001
TVEA's (m.eq dLi™1) 10.67 10.30 10.83 10.84 0.47 <0.001
Ammonia-N (mg dL.™1) 25.820 24 68° 28.96% 27.08® 0.93 <0.001

1C: 60% CFM+40% BC, T1: 60% CFM+20% RC+20% BC, T2: 60% CFM+20% ZAD® treated November 10, 2011RC+20% BC, T3: 60%
CFM+20% ZAD® treated RC+20% BC+20g ZADO%head/d. Each value was obtained from 12 animals. Means with different superscripts

in the same row are significant (p<0.05)

it contained protease enzymes. However, increased protein degradation may also reflect the more
neutral rumen pH with enzyme addition, thereby increasing ruminal bacterial colonization of feed
particles (Yang ef al., 1999; Morgavi ef al., 2000; Nsereko et al., 2000). However, Colombatto ef al.
{2007 worked with an enzyme product rich in xylanolytic activity and concluded that exogenous
enzymes had higher activity close to pH neutrality and that the hypothesis that exogenous
enzymes have an effect on digestion when pH values were not. optimal for fiber degradation is not

supported. Results of ruminal ammeonia N are in line with those reported by Khattab ef al. (2008).

Blood biochemical parameters: The results of blood serum biochemical parameters of the
different experimental animal (Table 5) did not indicate any significant differences among the
dietary groups except those of albumin and total lipids. The total lipids contents in the serum of
goats fed untreated RC was decreased (p<0.05) compared with treated RC (Table ).

Serum total protein reflects the nutritional status of the animal and it has a positive correlation
with dietary protein (Kumar et al., 1980). The results of serum total proteins are parallel with
values of CP content in the experimental rations (Table 1). The decrease (p<0.05) of serum albumin
for untreated RC group may be due to the lowest CP digestibility of this group (Table 3). These
results are in a good agreement with those obtained by Gado et af. (2006). The increase of serum
urea for control and RC treated groups is in a good agreement with Gado et al. (2008) who found
that serum urea concentration was increased with ZAD® treatments compared with contrel. Serum
AST and ALT activity were in normal range (Eeitman and Frankel, 1957) which 1s a good indicator
for normal liver cells activity. Gado et al. (2008) found that AST and ALT activities were not
affected by ZAD® treatments. The concentrations of urea and creatinine suggest that experimental
animals were not in a catabolism situation and kidney funection was not adversely affected by

treatments.

Milk yield and milk components: Partial replacement of BC by untreated RC decreased (p>0.05)
milk vyield and 4% FCM, However, the biological treated rations (ZADO® and ZAD®) increased
(p=>0.05) milk yield and 4% FCM compared with untreated RC ration (T,) (Table 6). The diets
contained RC (T, T,, T, positively influenced fat content compared with control. ZADO® treated
RCincreased (p<0.05) all milk components compared with T,. No effects of supplementation on milk
pH were noted.

The most important finding in the present. study is that milk production increased by enzymes
supplementation (T,, T,) compared with untreated one (T,). ZADO® treated group recorded the
highest 4% FCM yield followed by control and (T,) compared with (T,) group that recorded the
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Tahle 5: Effect of treatments on blood serum metabalites

Diets!
Parameter C Ty Ty T; SEM p-value
Total protein (g dLi7Y) 6.88 6.66 6.76 6.84 0.14 0.819
Albumin (g dL ™) 3.43% 3.24° 3.40% 3.632 0.11 0.222
Urea (mg dL.™%) 43.17 37.96 42.32 41.71 2.34 0.699
Creatinine (mg dl.™) 1.26 1.18 1.20 1.18 0.06 0.404
AST (units mLi™) 61.83 68.17 63.17 66.75 4.00 0115
ALT ¢units mL™Y) 18.88 17.50 18.88 18.71 1.75 0.659
Glucose (mg dL ™) 78.00 74.61 75.28 7817 2.28 0.743
Total lipids (mg dL.™) 247 5020 211.50° 265.90° 273.40° 16.55 0.034

1 60% CFM+40% BC, T1: 60% CFM+20% RC+20% BC; T2: 60% CFM+20% ZAD® treated RC+20%BC; T3: 60% CFM+20% ZAD® treated
RC+20% BC+20g ZADO®head/d. Each value was obtained from 12 animals. Means with different superscripts in the same row are
significant (p<0.05)

Tahle 6: KEffect of treatments on milk sield and composition.

Diets!
Ttem C T, T, Ty SEM p-value
Yield g/hiday
Milk 821.60 771.00 807.50 813.40 40.55 0.001
4% FCM? 755.10 715.90 754.60 773.70 37.20 0.014
Milk composition (%)
Fat 3.470° 3.54% 357 3.70° 0.093 =<(0.001
CP 3.470% 3.43¢ 3.63® 3.682 0.210 =<(0.001
Lactose 4,270 4.13¢ 4.19%® 4.262 0.06 =<(0.001
TS 11.94° 11.83° 12.00° 12.24% 0.200 <0.001
pH value 6.500 6.52 6.53 6.53 0.02 0.421
Milk efficiency? 0.860 0.84 0.88 0.90 0.045 0.012

1C: 60% CFM+40% BC, T1: 60%CFM+20%RC+20% BC, T2: 60% CFM+20% ZAD® treated RC+20%BC, T3: 60% CFM+20% ZAD® treated
RC+20% BC+20g ZADO®head/d. Talculated according to Gaines (1928). talculated as FCM/DMI. Each value was obtained from 12
animals. Means with different superscripts in the same row are significant (P<0.05). FCM, Fat corrected milk; CP, Crude protein;
TS: Total solids

lowest value. These results are positively correlated with the corresponding increase in nutrients
digestibility (Table 3). Also, milk fat, total solids, total protein and lactose percent were increased
(p<0.05) with ZADO® and (p>0.05) with ZAD® compared with untreated group (T,).

The nutrients digestibility and ruminal fermentation activity suggested that increased milk
production was due to feeding enzymes. The increase in milk fat content, of the treated RC groups
(Ts, T,) compared with untreated RC (T)) may be related to the increase of fiber digestibility of these
groups (Table 3). These results are consistent with those of Gado ef af. (2009) who used the same
enzyme mixtures.

Studies on enzyme supplementation to dairy cow diets have shown milk yields improvement
(Lewis et al., 1999), probably due to increased digestibility (Yang et al., 1999), as well as alteration
of acetic/propionic acid ratio in the rumen (Garaldo ef al., 2008) which increased energy available
for milk production (Lewis et al., 1999; Yang et al., 1999). Results also showed that ZADO® and
ZAD? slightly increased (p=>0.05) milk efficiency (FCM/DMI) compared with control and RC groups
{Table 6).
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CONCLUSION

This study discussed a very important points which have a very important Implications. The
economic importance of this work is that it used a very cheap materials with very simple and cheap
treatments which will positively affects the economic efficiency of diets. The environmental
implication of this work 1s the utilization of materials (rumen contents) which cause many disposal
problems specially in Egypt where it throw in rivers and canals.

Under the conditions of the present study, Replacing 0% of berseem clover in rations of Baladi
lactating goats with untreated sun dried rumen contents (DM basis) decreased all nutrients
digestibility, feed intake and feed efficiency in term, decline the performance of lactating goats.
Feeding ration containing sun dried rumen contents treated with ZADO and ZAD compounds
improved the performance of lactating goats without any adverse effect on animals’ health. More
research 1s needed to determine the optimal share level and essential pretreatments and the
long-term effects of feeding RC to dairy goats.

REFERENCES

AOAC, 1995, Official Methods of Analysis. 16th Edn., Association of Official Analytical Chemists,
Washington, DC., TUSA.

Abd-El-Tawab, A M., M.A. Hanafy, A. M. Kholif, M.A. Ali and M.M. Abde, 2008, Effect of inclusion
of dried rumen contents to rations on the productive performance of lactating baladi goats.
Egypt. J. Nutr. Feeds, 11: 523-534.

Adesogan, A.T., 2005, Improving forage quality and animal performance with fibrolytic enzymes.
Florida Ruminants Nutrition Symposium, pp: 91-109. http://dairy.ifas.ufl.edu/rns/2005/
Adesogan.pdf

Agriculture Economic and Statistics Institute, 2005, Agriculture Economics, Part 10, Agriculture
Research Center, Kgypt.

Beauchemin, K.A., D.P. Morgavi, T.A. McAllister, W.Z. Yang and L.M. Rode, 2001. The Use of
Enzymes in Ruminant Diets. In: Recent Advances in Animal Nutrition, Garnsworthy, P.C. and
J. Wiseman, (Eds.). Nottingham University Press, Loughborough, England, pp: 297-322.

Cannon, D.C., . Olitzky and J.A. Inkpen, 1974. Proteins. In: Clinical Chemistry Principles and
Techniques, Henry, R.J., D.C. Cannon and JW. Winkelman, (Eds.). 2nd Edn., Harper and Row
Publishers, Hagerstown, MDD, pp: 411-421.

Colombatto, D., F.L. Mould, M.IKX. Bhat and E. Owen, 2007, Influence of exogenous fibrolytic
enzyme level and incubation pH on the irn vitro ruminal fermentation of alfalfa stems.
Anim. Feed Sci. Techneal., 137: 150-162.

Doumas, B.T., W.A. Watson and H.G. Biggs, 1971. Albumin standards and measurement of serum
albumin with bromocresol green. Clin. Chim. Acta., 31: 87-96,

Duncan, D.B., 1955, Multiple range and multiple F tests. Biometries, 11: 1-42.

El-Ashry, M.A., 2007. Animal Recourses in the Frame of the Egyptian Agriculture Development,
Horizons of Animals Resource Development-Ruminants. Agricultural Research Center, (Giza,
Egypt, pp: 27-42,

Ferret, A., J. Plaixats, G. Caja, J. Gasa and P. Prio, 1999, Using markers to estimate apparent dry
matter digestibility, faecal output and dry matter intalke in dairy ewes fed Italian ryegrass hay
or alfalfa hay. Small Rumin. Ees., 33; 145-152,

Gado, H., 1997, Effect of enzymatic treatments for poor quality roughage on fiber digestibility and
nitrogen metabolism in Baladi goats. Egypt. J. Nutr. Feeds, 1: 50-56.

275



Int. J. Dairy Set., 6 (5): 267-277, 2011

Gado, HM. and A.Z.M. Salem, 2008. Influence of exogenous enzymes from anaerobic source on
growth performance, digestibility, ruminal fermentation and blood metabolites in lambs fed of
orange pulp silage in total mixed ration. Proceedings of the 59th Annual Meeting of the
European Association for Animal Production, August 24-27, 2008, Vilnius, Lithuania,
pp: 228-230.

Gado, HM., AZ M. Salem, P.H. Robinson and M. Hassan, 2009, Influence of exogenous enzymes
on nutrient digestibility, extent of ruminal fermentation as well as milk production and
composition in dairy cows. Anim. Feed Sci. Technol., 154: 36-46,

ado, H.M., F. Ramadan, M. Mourad and B.B. Matter, 2007. Effect of biological treatments of some
agriculture by-preducts on ration digestibility and lamb performance. Egypt. J. Nutr. Feeds,
10: 509-516.

Gado, H.M,, 5.A. Nasr, B K. Mchamed and A.A. Mahrous, 2006, Effect of biological treatments on
the nutrtive value of rice straw. Egypt. J. Nutr. Feeds, 9: 207-219.

Gaines, W.L., 1928, The energy basis of measuring energy milk in dairy cows. University Illinois
Agriculture.

Giralde, L.A., M.L. Tejide, M.J. Ranilla and M.D. Carro, 2008, Effects of exogenous fibrolytic
enzymes on in vitro ruminal fermentation of substrates with different forage: Concentrate
ratios. Anim. Feed Sei. Technol., 141: 306-325,

Henary, R.J., 1974. Clinical Chemistry. In: Principles and Techniques, Henary, R.J. (Ed.).
2nd Edn., Harper and Row, New York, pp: 525.

Hristov, A.N., C.E. Basel, A. Melgar, A.K. Foley, J.K. Ropp, C.W. Hunt and J M. Tricarico, 2008,
Effect. of exogenous polysaccharide degrading enzyme preparations on ruminal fermentation
and digestibility of nutrients in dairy cows. Anim. Feed Sci. Technol., 145: 182-193.

Hristov, AN, T.A. McAllister and K.J. Cheng, 2000, Intraruminal supplementation with increasing
levels of exogenous polysaccharide-degrading enzymes: Effects on nutrient digestion in cattle
fed a barley grain diet. J. Anim. Seci., 78: 477-487,

Khattab, H.M., HA. El-Kousy, 5.M. Abdelmawla and A.M. Salama, 2008. Effects of sun dried
rumen content and lasalecid in Friesian calves rations on performance traits, ruminal and bloed
parameters and carcass characteristics. Kgypt. J. Nutr. Feeds, 9: 15-31.

Krueger, N.A., AT. Adesogan, C.R. Staples, W.EK. Krueger, S.C. Kim, R.C. Littell and
L.E. Sollenberger, 2008. Effect of method of applying fibrolytic enzymes or ammonia to
Bermuda grass hay on feed intake, digestion and growth of beef steers. J. Anim.
Sci., 86: 882-889.

Kumar, N., U.B. Singh and D.IN. Verma, 1980. Effect of different levels of dietary protein and
energy on growth of male buffalo calves. Indian J. Anim. Sei., 51: 513-513.

Lewis, G.E., WK, Sanchez, C.W. Hunt, M.A. Guy, G.T. Pritchard, B.I. Swanson and E.J. Treacher,
1999, Effect of direct-fed fibrolytic enzymes on the lactational performance of dairy cows.
J. Dairy Sci., 82: 611-617.

MeCaskey, T A, AM. Das, K.S. Sandhu, M.C. George and A.H. Stephenson, 1996. Microbial safety
of ensiled rumen contents as animal feed with reference to survivability of experimentally
inoculated pathogens. Indian Vet. ., 73: 491-495,

Morgavi, D.P., KA. Beauchemin, V.L. Nsereke, L.M. Rode, M. McAllister and Y. Wang, 2000, A
trichoderma feed enzyme preparation enhances adhesion of fibrobacter succinogenes to complex
substrates but not to pure cellulose. P roceeding of the 25th Conference Rumen Funection,
Nov. 14-18, Chicago, IL, USA, pp: 33-33.

276



Int. J. Dairy Set., 6 (5): 267-277, 2011

NRC, 2001, Nutrient Requirements of Dairy Cattle. 7th Rev. Kdn., National Academy of Sciences,
Washington, DC.

Nsereko, V.L., D.P. Morgavi, LLM. REode, K.A. Beauchemin and T.A. McAllister, 2000, Effects of
fungal enzyme preparations on hydrolysis and subsequent degradation of alfalfa hay fiber by
mixed rumen microorganisms in vitro. Anim. Feed Sci. Technol., 88: 153-170.

Nsereko, V.L., K.A. Beauchemin, D.P. Morgavi, L.M. Rode and A.F. Furtado et al., 2002, Effect of
a fibrolytic enzyme preparation from Trichoderma longibrachiatum on the rumen microbial
population of dairy cows. Can. J. Microbiol., 48: 14-20,

Postma, T. and JA. Stroes, 1968. Lipids screening 1in clinical chemistry. Clin. Chim.
Acta, 22: 569-569.

Reitman, 8. and F.D. Frankel, 1957, A calorimetric method for the determination of serum glutamic
oxaloacetic and glutamic pyruvic transaminases. Am. J. Clin. Pathol., 28; 56-63,

SAS, 2001, User's Guide: Statistics Version 8. SAS Institute Ine., Cary, NC.

Siest, G, J. Henry and F'. Schiele, 1981, Interpretation des Examen de Laboratoire. Karger, Basel,
pp: 206-223.

Wang, Y., T.A. McAllister, L.M. Rode, K.A. Beauchemin and D.F. Morgavi ef al., 2001, Effects of
an exogenous enzyme preparation on microbial protein synthesis, enzyme activity and
attachment to feed in the rumen simulation technique. Br. J. Nutr., 85: 325-332,

Warner, A.C., 1964, Production of volatile fatty acids in the rumen: Methods of measurements.
Nutr. Abstr. Rev., 34: 339-352,

Yang, W.Z., K.A. Beauchemin and L.M. Rode, 1999, Effects of an enzyme feed additive on extent
of digestion and milk production of lactating dairy cows. J. Dairy Seci., 82: 391-403,

277



	International Journal of Dairy Science.pdf
	Page 1


