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ABSTRACT

Two experiments were carried out to evaluate the effects of laboratory produced tannase
enzyme (Tanozym) to diet including Palm Kernel Powder (PKF) on in vitro dry matter and organic
matter disappearance (IVDMD and IVOMD) and in vivo nutrients digestibility, nutritive values,
milk production and composition by lactating Baladi goats. In vitro experiment, IVDMD and
IVOMD, were determined for control diets (60% CFM and 40% Berseem hay); (T ;) control diet plus
different levels of polyethylene glycol (PEG), being 10, 15 and 20 g kg™! DM and (T,) control diet
plus different levels of Tanozym (3.9, 5.85 and 7.8 U kg™ DM). The maximum IVDMD and IVOMD
values were observed with 5.85 U kg™ DM for Tanozym and 20 g kg™ DM for PEG compared to
control, however there was no significant (p<0.05) difference between 15 and 20 g kg™ DM. The
in vivo experiment was carried out on nine lactating Baladi goats after 7 days of parturition where
animals were divided into three groups, three animals each, using 3x3 Latin square design. The
first group fed control diet (60% CFM and 40% Berseem hay), the second group fed T, {control diet
plus 15 g kg™!, DM), the third group fed T, (control diet plus 5.85 U kg, DM). Tanozym
supplementation significantly (p<0.05) increased nutrients digestibility, nutritive values, ruminal
Total Volatile Fatty Acids (TVFA’s) but insignificant (p<0.05) increased ammonia nitrogen (INH, N).
Lower significant (p<0.05) values of rumen pH were recorded for treated groups compared with the
control. Bleod serum of animals fed Tanozym and PEG had higher values of total protein, albumin,
globulin, total lipids, urea and glucose but lower values of AST and ALT compared with those of
control. Daily milk yield, SNF, lactose and ash yield were significantly (p<0.05) increased with
Tanozym compared control group. While, there are no significant (p>0.05) differences among
groups for fat corrected milk 4%, total solids, fat and total protein yield.

Key words: Tannase enzyme, polyethylene glycol, digestibility, lactating goats, rumen and bloed
serum parameters

INTRODUCTION

Anti-Nutritional Factors (AINF's) are natural or synthetic substances which, when present in
human foods and animals feed, reduce growth and interfere with the absorption of nutrients
{Hotz and Gibson, 2007). Examples of these ANFs are tannins, phytate, protease and excessive
dietary fiber. Tannin compounds are widely distributed in many species of plants, where they play
a role in protection from predation and perhaps as pesticides and in plant growth regulation
(Katie and Thorington, 2006). The problems of feeding agricultural by-products to farm animals
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are regarded to its low protein content, high crude fiber, low nutrents digestibility coefficients and
its high content of anti-nutrients factors such as tannins and alkaloids (Kholif et al., 2005,
Khattab ef al., 2008). Addition of polyethylene glycol had beneficial effects in monogastries and
both beneficial and adverse effects in ruminants depend upon amount of tannins in the diet
(Gilanikove et al., 1994, 1996). Polyethylene glycol 1s a nonionie detergent which forms complexes
with hydrolysable and condensed tannins over a wide pH range (2-8.5) (Jones, 1965). Frotein may
be released from the protein-tannin complex by exchange reaction with PEG (Jones and
Mangan, 1977). Tannase enzyme can hydrelyzes tannins substrates such as methyl gallate, propyl
gallate, digallic acid, epicatechin gallate and epigallocatechin gallate-releasing gallic acid
(Curiel et al., 2009; Lu and Chen, 2007). The main objective of this study was to determine the
effect of using laboratory produced tannase enzyme (Tanozym) for reducing negative tannins
effect (as an anti-nutritional factor) on nutrients digestion coefficient, nutritive values, rumen and
blood parameters and milk production and composition of lactating Baladi goats.

MATERIALS AND METHODS
The present experiment was carried out at a private farm in Atfih city, Helwan, Egypt and at
the Department of Dairy Science, National Research Center, Dokki, Giza, Egypt.

Enzyme sources: Laboratory produced tannase enzyme from Asperigtlius niger. Kach killogram
contained 780 international unit of tannase was used.

Assay of tannase: Tannase enzyme activity was determined by the methoed of Mondal et al.
{2001). One unit of the tannase enzyme was defined as the amount of enzyme which is able to
hydrolyse 1 p mole of ester linkage of tannic acid in 1 min at specific condition (pH 5.0 and 40°C).

In vitro study: Three experimental diets were used to investigate the effect of in vitre DM and OM
disappearance (IVDMD and IVOMD). The experimental diets were; control diet was total mixed
ration consist of 60% Concentrate Feed Mixture (CFM) and 40% roughage (Berseem hay), the

chemical composition of CFM and Berseem hay were showed in Table 1; (T1) control plus

Tahble 1: Chemical composition of feed ingredients (on DM basis)

Items CFM Berseem hay
DM 93.45 93.42
Chemical composition (%)

OM 87.12 81.78
cpP 10.97 14.00
EE 5.96 2.06
CF 15.19 30.29
NFE 61.55 42.01
Ash 6.33 11.64
Cell wall constituents (%)

NDF 37.47 53.69
ADF 19.72 36.63
ADL 6.51 10.60
Hemicellulose 17.75 17.06
Cellulose 13.21 26.03
Total tannins (g kg™1) 12.50

Hemicellulose: NDF-ADF, Cellulose: ADF-ADL and CFM: Concentrate feed mixture
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different levels from Tanczym (3.9, 5.85 and 7.8 U kg™ DMD); (T2) control plus different levels from
Poly Ethylene Glycol (PEG), (MW 20000) (10, 15 and 20 g kg™! DM). Thirty five incubation flask
(250 mL veolume) were used (5 flasks per each treatments) used to determine (IVDMD and
IVOMD). The precedures of the in-vitro technique were carried out according to Fondevila and
Perez-Kspes (2008). The procedures were using flasks filled with 140 mlL of incubation solution,
(Theodorou ef al., 1994) prepared under a CO, atmosphere, including a buffer solution,
macro-mineral and trace mineral solution, a reduction selution and rumen incculum. Eumen liquor
were collected from goats fed berseem hay ration before the morning feeding by using stomach
tube, then moved directly to the laboratory in separate warmed oxygen-free thermos flask. Rumen
liquor contents were strained through two layers of cheese-cloth. Flasks were sealed with rubber
stoppers and incubated at 39°C in a shaking water bath (20 oscillations min™") for 48 h.

Lactation experiment: According to results of in vitre experiment, the proper IVDMD and
IVOMD of different levels of Tanozym and PEG, Tanoczym at 5.85 Ukg ! DM and PEG at 15 g kg™
DM were choesen to be used in the location experiment.

Animals and diets: Nine lactating Baladi goats of about 2-4 years age and averaged about
23.5 kg live body weight after 7 days of parturition were divided randomly (three groups of three
animals each) using 2x3 Latin square design. The experimental periods were extended for 12 weeks
(84 days) and consisted of three equal periods (28 day of each). Each pericd involved 21 days as
preliminary period followed by 7 days for collection of the experimental samples. Goats were
individually fed amounts equal 4% of live body weight on experimental diets which consisted of
60:40 concentrate:roughage ratic {(on DM basis). The CFM consisted of 25% maize, 25% PKFP,
20% cotton seed meal, 15% wheat bran, 12% barley grain and 1% limestone, 1% NaCl and
1% minerals-vitamins premix. The experimental diets Control diet: 60% CFM and 40% berseem
hay, T,: Control diet plus PEG at 15 g kg™* and T,: Control diet plus Tanozym at 5.85 U kg*. The
CFM was offered twice daily at 6 a.m. and at & p.m. then berseem hay was offered twice daily at
7 am. and 7 p.m. The enzyme and PEG were introduced to each animal as a mixer with CFM. Dry
matter intake was measured during the last 7 days of experimental period. The fresh water was
always available to animals.

Analysis of feed and fecal samples: Samples of ingredients and rations were analyzed for Dry
Matter (DM), ash, Crude Fiber (CF), Organic Matter (OM) and Ether Extract (EE) according to
method of AOAC (1995) while, Nitrogen-Free Extract (NFE) was calculated by difference. The
Neutral Detergent Fiber (NDF) and Acid Detergent Fiber (ADF) contents were determined using
the methods described by Van Scest (1994). Total tannins were determined according to Hagerman
and Butler (1978).

Determination of digestion coefficients: Grab sample method was applied for determining the
nutritive value and digestibility in which Acid Insoluble Ash (AIA) was used as an internal marker
{(Gallup et al., 1945; Forbes and Garrigus, 1948). Feces grab samples were collected manually at
5 am. for 3 successive days at the first 3 days of collection periods for each experiment.
Representative feces samples were sprayed by 10% sulfuric acid solution and formalin, then dried
in oven at 70°C for 24 h. The fresh feces samples for each animal were mixed well by equal weights
then ground and stored in polyethylene bags for chemical analysis of DM, OM, CP, CF, NDF, ADF
and ash. The digestibility coefficient of a certain nutrient was calculated according to the following
equation:
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. o — o
Digestion coefficient =100 — {1 00x ATA in feed (%) X Nutrient in feces (%) }

AlA in feces (%) Nutrient in feed(%o)

Sampling and analysis of rumen liquor: Rumen liquor samples were collected by stomach tube
at the last day of each experimental period for each amimal. Samples were taken before morning
feeding (zero time) and at 3 and 6 h after morning feeding. The rumen samples were filtered
through two layers of cheese cloth and were immediately used for determination of ruminal pH by
digital pH-meter, then rumen liquor samples were stored in glass bottles with drops of toluene and
thin layer of paraffin oil in a deep freezer at -18°C for analysis. Ruminal pH was determined using
a digital pH meter and INH, N were determined (AOAC, 1995). Total Volatile Fatty Acids (TVFA’s)
were determined by steam distillation as described by Warner (1964).

Sampling and analysis of blood serum: Blood samples were taken from each amimal at the last
day of each experimental period. The samples (10 mL of blood per animal) were taken before
morning feeding (zero time) and at 4 h post feeding. Each bleod sample was withdrawn from the
jugular vein into a clean dried tube and centrifuged at 4000 rpm for 15 min, then blood serum was
separated into a clean dried glass vial and stored in deep freezer at -18°C for analysis. Serum total
protein was determined (Gornal ef al., 1949), serum albumin (Doumas et al., 1971), serum globulin
and A:(G ratic were calculated, serum aspartate aminotransferase (AST) and alanin
aminotransferase (ALT) (Reitman and Frankel, 1957), serum urea (Fawcett and Scott, 1960),
serum glucose (Trinder, 1969) and serum total lipids (Zollner and Kirsch, 1962),

Sampling and analysis of milk: The animals were hand milked twice daily at b a.m. and 5 p.m.
during the last 3 days of each experimental period. Samples of milk were collected from each animal
at. morning and evening milking immediately. The representative sample of each animal was a
mixed sample of constant percentage of the evening and morning yield for total chemical analysis.
Milk samples were analyzed for total solids, solids not fat, total protein, fat, ash and lactose using
infrared spectroscopy (Bentley 150, Infrared Milk Analyzer, Bentley Instruments, USA). Fat
corrected milk (4% fat) was calculated by using the following equation (Gaines, 1927):

FCM =04 M+15 F
Where:

M = Milk yield (g d7%
F = Fat yield (Amount of fat = Mxfat, %)

Statistical analysis: The data was analyzed using general linear method of statistical analysis
system (SAS, 1998) and Duncan multiple range test (Duncan, 1955) was carried out for separation

among mearns.

* Data of milk yield, milk composition and nutrients digestibility was analyzed according to Latin

square design where the model was:
Y, = ptRACHT, +ey,
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where, Y;;, is the parameter under analysis of the ijkl goat, p is the overall mean, R;is the effect
due to the lactation period on the parameter under analysis, C, is the effect due to the animals on
the parameter under analysis, T, is the effect due to treatment on the parameter under analysis,
ey, 18 the experimental error for ijk on the observation

* Repeated measures for rumen liquid parameter and blood serum parameters were described as:
Y, = ptRATAHRT)ABHTB), +RB), +E;,

where, R, is period, T, is treatment, (RT); is interaction, B, is sampling time, (TB),, is interaction
(TB),,, (RB);, is interaction and I, is experimental error.

RESULTS AND DISCUSSION

In vitro study: Table 2 showed the effect of Tanozym and PEG supplementations on [IVDMD and
IVOMD. Results indicated that all levels of PEG (T1) and Tanozym (T2) supplementation were
associated with increase of IVDMD and IVOMD values for diets compared to Control. Increasing
the supplementation levels up to 5.85 U kg™ DM gave significant (p<0.05) increase of both
(IVDMD and IVOMD) but the highest level (7.8 U kg™ DM) decreased with the Tanozym. While,
PEG gave the highest IVDMD and IVOMD values at 20 g kg™t DM but there was no significant
(p<0.05) increase between PEG at 15 and 20 g kg™ DM. Improvement of IVDMD and IVOMD
could be attributed to the influence of tannase and PEG on tannin reduction similar results were
reported by Frutos ef al. (2004) and Lekha and Lonsane (1997). The present results were
accepted by Angaji et al. (2011) who found that adding PEG increased IVOMD and IVDMD,

This result may also be related to type of tannins and bacterial species in the rumen incculum,
factors which influence the ability of PEG to inhibit effects of tannins (Frutos ef al., 2004;
Angajn et al., 2011). The use of tannase as an ingredient of animal feed would 1improve the
digestibility of the feed (L.ekha and Lonsane, 1997). Dong ef al. (1999) illustrated that the effects
of enzymes might start when the enzyme is in contact with the substrate, so enzyme-feed

interaction appears as important. Giraldoe ef al. (2004) confirmed that a pre-ingestive enzyme-feed

Table 2: Effect. of treated with tanozym and PEG on i vitre dry matter and organic matter disappearance

IVDMD Efficiency IVOMD Efficiency
Items and levels (%)
Control
0 30.83° 0.00 40.91° 0.00
PEG (g kg™)
10 36.71% 19.07 46,292 13.14
15 41.092 33.28 48 952 19.63
20 41.362 34.15 50.152 22.57
Tanozym (U kg™)
3.90 35.20% 14.45 48,152 12.81
5.85 43.11° 39.82 52.63° 28.64
7.80 38.39%® 24.52 48.01%® 17.34

2bMeans with different superseripts are significant (p<0.05). Efficiency (%) (DM) = IVDMD (%) (sample)-IVDMD (%) (control)/IVDMD (%)
(control)<100, Efficiency (%) (OM) = IVOMD (%) (sample)-IVOMD (%) (contro)/TVOMD (%) (control)< 100, Means designated with the same
letter in the same column are not significantly different at 0.05 level of probability
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Tahble 3: Digestibility co-efficient of matrients, nutritive value of experimental diets fed to goats

Experimental diets

Items Cantral T, T, 18K
Nutrient digestibilities (%)

DM 58.35° 61.51° 64.632 0.768
OM 61.44° 64.30° 67.10°7 0.759
cpP 51.04° 59.962 60.29°7 1.141
EE 67.59° £8.06° 72.39° 0.963
CF 56.93° 61.462 65.362 1.238
NFE 66.70° 67.96° 71.41* 0.690
NDF 40,13 54.292 57.232 0.924
ADF 41.02k 44.49° 50.962 1.152
Nutritive values (%)

TDN 60.84° 63.61° 66.762 0.682
DCP 6.22P 7.30° 7.342 0.139

#b¢Means with different superscripts are significant (p<0.05), SE: Standard error

interaction is necessary for any significant beneficial effects on ruminal digestion. The enzyme
addition onto feeds may create a stable enzyme-feed complex that protects free enzymes from
proteclysis in the rumen as reported by Kung ef al. (2000),

Digestibility of nutrients and nutritive value: Table 3 showed that there were significant
(p<0.0H) increase in the digestibilities of OM, CP, CF and NDF between T, and T, compared with
control. But the results were insignificant (p>0.05) differences in these nutrients digestibilities
between T, and T,. Also, there were significant (p<0.05) increase in the digestibilities of DM, EE,
NFE and ADF between T, compared with Control and T ; While, the results were insignificant
(p>0.05) differences in these nutrients digestibilities between control and T,. Enhancing in
nutrients digestibilities attributed to reduce effect of tannins content by treated with Tanozym and
PEG. These results were accepted by Khattab et «l. (2008) who found that there was significant
{(p<0.05) increase of all nutrients digestibilities (DM, OM, CP, CF and NFE), that may be attributed
to the reduction of tannins and alkaloids in the by-products silage. It was reported by Makkar
{2003) that tannins reduce degradability of protein and other nutrients. The present results are
alsoin a line with those reported by Abdel-Halim (2003) who found that ensiling process reduced
tannins in the ration from 12.6-8.8%, hence the DM digestibility improved from 48.4-58.5% this
negative influence of phenolics on digestibility has been attributed to their toxic effects on rumen
microbes (Tolera et al., 1997). Enhancing in T, attributed to PEG makes tannins inert by forming
tannin-PEG complexes (Makkar ef «l., 1995). There was significant (p<0.05) increase in the
nutritive values as TDIN in T, compared with other groups. Also, there were significant (p<0.05)
increase in the nutritive values as DCF between T, and T, compared with control. These results are
in agreement with those cbtained by Khattab ef al. (2008) who found that increased TDIN and DCP
with reduce tannins and alkaloids contents with silage. While, Hassan (2006) found the same
results when feeding animals on rations containing tannins treated with PEG. However, these
results disagree with Barry ef al. (1986) who found that decreases of TDIN and DCP treatment of
PEG are due to the protein liberating effect. of FEG from the tannin-protein complexes.

Rumen liquor parameters: Ruminal pH showed significant (p<0.05) higher values by goats fed
control diets compared with (T,) diet (Table 4) while, no significant (p>0.05) differences between
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Tahle 4: Effect of experimental diets on some rumen liquor parameters

Experimental diets
Ttems Caontrol T,y T, +8E
pH 7.00% 6.96% 6.91° 0.026
TVFs 9.61¢ 11.60* 11.92* 0.367
NH; N 31.19 32.36 33.50 0.026

#b¢Means with different superscripts are significant (p<0.05), SE: Standard error

(control and T)) and (T, and Ty). These result caused by the intensive fermentation process of both
non structural and structural carbohydrates and the production of volatile fatty acids. Such results
are supported by the finding of Yanez Ruiz et af. (2004) who fond that adding PEG supply seemed
to stimulate carbohydrate fermentation in goats and wethers because it promoted a pH decrease.
The increases of pH with the control diet means that the tannins reduce the activity of bacterial
proteolytic, cellulelytic and other enzymes (Leinmuller et al., 1991; O'Donovan and Brooker, 2001;
Norton and Ahn, 1997).

However, Table 4 indicated that the control group recorded significant (p<0.05) decrease value
of ruminal total volatile fatty acids compared with T, and T, There are insignificantly (p>0.05)
increased in T, compared with T,. These results are in good agreement with the findings of
Yanez Ruiz et al. (2004) who found that increased values of TVFA’s in goats and wethers with PEG
addition. Acetate and TVFA's concentrations increased with PEG supply, reflecting a stimulated
microbial activity, as some authors found when treating feedstuffs containing tannins with PEG
{Silanikove et ¢l., 1996, 1997). The same effect on TVFA’'s and branched-chain VFA (BCVFA)
concentrations was cbserved by McSweeney ef al. (2001) using shrub legumes treated with PEG.
However, Hassan (2008) noticed increase in TVFA’s of the ruminal fluid in Barki sheep fed on
Acacia silage treated with or without PEG. This may suggest that tannins contents had reduced
digested nutrients and low fermentable value in control diets than that treated with PEG or
Tanozym.

There are insignificant {(p=0.05) increase in ruminal fluid NH; N in T, and T, compared with
control. These results are in good agreement with the findings of Xu ef @l. (2007) who found that
the rumen ammonia-N contents tended to insignificantly (p>0.05) decrease with increasing level
of WGTG (high tannins). Hassan (2006) noticed increase in NHy N of the ruminal fluid in Barki
sheep fed on Acacia silage treated with or without PEG. This may be tannins inhibit the
degradation of dietary protein in the rumen and decrease ruminal ammonia concentrations which
may suggest an inhibition of proteclytic enzymes in the rumen (Norton and Ahn, 1997). Reduction
in protein degradation is associated with a lower production of ammonia nitrogen (Barry and
Manley, 1984; Waghorn ef al., 1994; Waghorn, 1996),

Blood serum parameters: Table 5 showed bleod serum parameters as affected by addition of
Tanozym and PRG for Baladi goats diets. Serum total protein in the T, was significantly (p<0.05)
increased compared with control but there were no significant (p>0.05) differences between
(T, and Ty and (control and T,). This may be attributed to the improvements occurred in metabolic
process as a response to the PEG and Tanozym additive and indicate that these goats cover their
protein needs. These results were agreed by Abdel-Halim (2003) and Kholif ef al. (2005), who
found that there was a decrease in blood total proteins in geats fed diets containing tannins than
control. In addition, serum albumin was a significant (p<0.05) increase in serum albumin by
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Tahle 5: Effect of experimental diets feeding on some blood serum parameters of lactating goats

Experimental diets

Items Control T, Ty +SE

Serum total protein (g A1) /.25b 6.81% 7.222 0.220
Serum albumin (g dL 1) 3.50° 3.82° 3.83° 0.044
Serum globulin (g dL.™%) 2.66 2.98 3.39 0.215
Serum A/G ratio 1.58 141 161 0.076
Serum glucose (mg dL™Y) 54.18 57.48 £51.29 2364
Serum total lipids (mg dL 1) 337.56° 370.63° 347.25% 12.448
Serum urea (g dL.7Y) 33.97° 36.99° 35.66% 0.704
Serum AST (U dLY) 35.33° 27.86¢ 25.00¢ 1.418
Serum ALT (U dL ™Y 21.14 20.65 19.57 0.762

2beMeans with different superscripts are significant (p=<0.05). SE: Standard error

supplementing PEG and Tanozym in goat diets compared with control. This increase may be due
to increase in Dhigestible Crude Protein (DCP). These results are in agreement with those of
Kholif ef al. (2005) who observed decreasing in blood content of albumin in the ration of tannins
content by-products compared with ensiled ration. While, there are no significant (p>0.05) different
among groups for blood serum globulin and serum albumin: Globulin {A/Q) ratios, these results are
agreement with those of Khattab ef al. (2008). Serum glucose concentration was highest (p>0.05)
in geat fed on T, and T, diets than the goats was fed on control diet. These results may be due to
the parallel decrease in TVFA’s of rumen fluid (Table 2), these results are in line with those
obtained by Khattab et «l. (2008). But serum total lipids showed increase by goats fed diets
supplemented with Tanozym and PEG compared with control. Serum urea showed increase by
goats fed diets supplemented with PEG and Tanozym compared with control. These results are in
agreements with those obtained by Silanikove ef al. (1996}, Abdel-Halim (2003) and Kholif ef al.
{2005), who observed reduced serum urea concentration in goats fed diets containing tannins which
they attributed to low nitrogen availability. Serum aspartate aminotransferase (AST) and alanin
aminotransferase (ALT) showed increase by goats fed in control dist compared with T, and T,.
Inereasing the control groups may be increase the tannins contents in these diets which effects liver
functions (Zhu ef al., 1992; Plumlee ef af., 1998). But all values of blood parameters are within the
normal range.

Milk yield and composition: Data of milk composition and constituent yields of the experimental
goats are summarized in Table 6. Milk yield was significantly (p<0.05) increased with Tanozym
supplementation to diets of lactating goats. On the other hand, goats fed diets supplemented with
Tanozym (T.) showed insignificant (p<0.05) increase milk yield compared to those fed diets
supplemented with PEG (T,). The increase of milk yield rate was 5.3 and 9.2% for T, and T,
compared with control. These results are in good agreement with the findings of Clark et al. (1977)
who claimed a positive relationship between blood serum glucose and milk yield. This reduction may
by due to one or more of the following reasons; higher TVFA’s content in rumen of animal given
control ration (Table 3) orfand lower of nutrients digestibilities, TDIN and DCPF of control group
(Table 2). These results are in agreement with Wang et «l. (1996), Gilboa et al. (2000) and
Decandia et af. (2000) who found that the high coneentrations of tannins caused a decrease in milk
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Tahble 6: Effect of experimental diets feeding on milk production and composition

Experimental diets
Ttems Caontrol T, Ty +8E
Yield (g day™)
Milk 547.630° 576.320% 597.9907 30.676
4% FCM 431.850 451.850 459.400 22,461
Total solids 56.450 59.210 60.840 2.909
Fat 14.190 14.750 14.680 0.796
SNF 42.260° 44, 450% 46.160° 2.269
Total protein 13.670 13.750 14.500 0.706
Lactose 23.750° 25,450 26.190° 1.303
Ash 4.930° 5.260% 5.470° 0.272
Milk composition (%)
Total solids 10.470 10.490 10.340 0.121
Fat 2.700 2.720 2.570 0.098
SNF 7.773 7.769 7.766 0.035
Total protein 2.520° 2.410° 2.460% 0.030
Lactose 4.356(¢ 4.4407 4.3900 0.016
Ash 0.910 0.918 0.916 0.005

sbeMeans with different superscripts are significant (p=<0.05), SE: Standard error

yield and digestibility coefficients. Also, 4% FCM yield was increased (p>0.05) in T, and T, by
about 4.62 and 6.38% than the contrel. This result agreed with the findings of Khattab et al.
(2008).

There were no significant (p>0.05) differences among groups in the percentage of total solids,
Solids Not Fat. (SNF), fat and ash content among group. This result may be due to the higher milk
yield for goats fed diets supplemented with PEG and Tanozym than those fed control diet. These
results are agreed by Khattab et al. (2008). While, there were significant (p<0.05) differences
among control and T, but there were insignificant (p>0.05) differences among (control and T, and
(T, and T, in the percentage of milk protein but there were significant (p>0.05) differences among
groups in the percentage of milk lactose. Milk lactose percentage tended to be lower for goats fed

control diets.

CONCLUSION

From the results of this study, it is found that adding Tanoczym to reducing tannins effect as
anti-nutritional factors of lactating Baladi goats diets led to a significant increase in nutrients
digestibility, nutritive values and production performance of lactating goats without any adverse
affect on animal health. While, adding of PEG had led to a slight improvement in the performance
of lactating goats compared with untreated diets (control). According to those results, adding
Tanozym was superior over PEG for improving feed digestion and milk production by Baladi goats.
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