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The effect of feeding different levels (0, 30 and 50%) of crushed date pits (CDP), with or without enzyme cocktail (EC), on
the growth performance, blood constituents, and economical efficiency of the growing Naimi lambs was studied. Results of
this study showed significantly (P<0.05) lower final live body weight, total weight gain and higher total feed conversion ratio
(TFCR) of lambs fed 50% CDP without EC when compared with other four groups. Addition of EC to the 50% CDP improved
the performance of the lambs regarding the weight gain, final body weight and TFCR. There were no negative effects of feeding
CDP with or without EC in term of monthly and total feed intake. The significant lowest and the highest TFCR values were
recorded for the 0% and 50% CDP without EC groups, respectively. A significantly higher cholesterol levels were reported
for lambs fed CDP without EC compared with other groups. In addition, glucose levels in the blood of lambs fed CDP with or
without EC were significantly higher compared with the 0% CDP, but the opposite trend for the creatinine levels (P<0.01) was
found. In conclusion, up to 50% of barley can be replaced by crushed date pits with enzyme cocktail in the Naimi lambs ration

without any adverse effect on growth performance with almost the same economic efficiency.
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INTRODUCTION

Previous studies reported that date excluded from human
consumption could be beneficially used as an ingredient in the
diets of small ruminants (Al-Dobaib et al., 2009). Date
byproducts were used in animal rations to test the growth
performance and products quality as meat and milk by Ziaei
(2010) and Alhomidy et al. (2011) and reproductive
efficiency by Jumah et al. (1983) and antioxidant status by
Habib et al. (2011). Due to the extensive work on date palm
byproducts, many and varied contradictive results and
conclusions were raised.. On the other hand, other studies
suggested that the presence of anti-nutritive factors limit the
nutritional potential of date palm leaves (Arhab et al., 2006).
Feeding low quality date byproducts feeds containing anti-
nutritional factors for relatively long periods might produce
negative effects on the physiology and chemistry of the
digestive system and blood parameters, which might
negatively affect sheep health and make them more
susceptible to diseases (Mahgoub et al., 2008). Taking into
account that different treatments were applied to make use of
date palm byproducts such as sun-dried (Geelen and Udo,
1964), mechanical grinding of date pits (Jumah et al., 1973)
urea treated-palm fronds (Mahgoub et al., 2007), pelleting
date leaves (Mahgoub et al., 2008) and chopping low quality
dates (Ziaei, 2010). Other treatments such as soaking in water,

roasting, mashing and screening were also reported (FAO,
2009). Based on previous studies and their recommendations,
more research is needed to explore the real potentialities of
date byproducts when treated by new and untraditional
methods.

For ruminants, using enzymes is a new concept and many
suggestions and assumptions were made to explain their
positive or negative effect on their performance. Since most
of the agro byproduct contains high fiber and other anti-
nutrients which reduce their digestion and utilization by
ruminants and non-ruminant animals, using fibrolytic
enzymes can be one of the most proper solutions for these
limitations. Various combinations of enzymes are available in
the market and have shown very promising results in
hydrolyzing plant fibers and anti-nutrients. The mode of
action of enzyme occurs by several pre or post-ingestive
process (McAllister et al., 2001). Pre-ingestive process,
enzymes  hydrolyze  glycosidic  linkages of the
polysaccharides in the cell wall and release monosaccharide.
For the post-ingestive process, enzyme play an important role
in improving feed palatability as a result of breaking the
polysaccharides bonds and release monosaccharide and
consequently reduce the viscosity (Rode et al., 1999).
Furthermore, it stimulates the microbial activities and
increases the synergic effect of microbial fibrolytic enzymes
and commercial enzyme complex (Morgavi et al., 2000;
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Beauchemin et al., 2003). Adding fibrolytic enzyme increases
the rate (Beauchemin et al., 2003) or extent (Krueger et al.,
2008) of fiber hydrolysis and digestion, or reduces fiber
concentration (Krueger and Adesogan, 2006). This leads to
influence the acetate to propionate ratio in the rumen fluid and
consequently type of energy available for animal
productivity. For protein, adding fibrloytic enzymes affect the
proteolysis rate and methane production, but findings are
inconsistent regarding this matter. More research is required
to provide more accurate, consistent and a significant
economical attractive improvement in livestock productivity
by using enzymes.

The objective of this study was to investigate the effect of
including crushed date pits (CDP), with or without enzyme
cocktail (EC) on the growth performance, blood constituents
and economics in Naimi lambs.

MATERIALS AND METHODS

Treatments: This experiment was conducted at the
experimental farm of the animal production department,
college of food and agriculture sciences, King Saud
University, Saudi Arabia from January to March, 2014,
Twenty-five three months old Naimi lambs, initially weighed
24.53+0.40 kg, were used in this fattening trial. They were
randomly distributed equally into five groups and each
housed in an individual pen (0.8x 1.4 m) with separate feeder
and drinker. Crushed date pits (CDP) with or without a
commercial enzyme mixture (Enzyme cocktail, EC)
supplementation (Tomoko, a commercial enzyme mixture
supplement that contains acidic protease, a-amylase,
pectinase, phytase, glucoamylase, cellulose and Aspergillus

Awamori cells) were partially replaced the barley in the
lamb’s ration. The dietary treatments for each group were as
follows: Control; T1 (30% of CDP); T2 (30% of CDP plus
EC); T3 (50% of CDP); and T4 (50% of CDP plus EC). The
ingredients and chemical composition of the total mixed
rations of the experimental groups were formulated according
to NRC (1985), to cover all nutrient requirements to be
isocaloric and isonitrognous for the five groups (Table 1).
One kg per ton was the level of enzyme added to T2 and T4
groups. Moreover, lambs were fed the assigned rations for
two weeks as adaptation period and followed by three months
experimental period. Lambs were weighted at the beginning
of the experiment and biweekly after overnight fasting.
Monthly and total feed conversion ratios were calculated.
Blood samples were collected from all lambs at the beginning
of the experiment and every 4 weeks via the jugular vein.
Blood samples were centrifuged at 3000 rpm for 15 minutes
and serum was separated (AOAC, 1996) and stored at -20°C
until analysis of different metabolites (Glucose, creatinine
cholesterol, HDL, urea N, albumin and total protein) using
commercial Kits.

Statistical analysis: Data were analyzed by using SAS (2009)
as a complete randomized design (CRD). The protected least
significant differences (LSD) test was used to determine
differences among treatments means for significant dietary
effect with P<0.05 considered statistically significant unless
otherwise noted.

RESULTS

Growth performance: There were significant lower final live
body weights of lambs fed 50% crushed date pits (CDP)

Table 1. Ingredients and chemical composition of the trial rations

Ingredient,% Control 30%CDP”" 30%CDP + EC™ 50%CDP 50%CDP + EC
Barley grain 78.00 54.60 54.60 39.00 39.00
Date pits 0.00 23.40 23.40 39.00 39.00
SBM™ 8.50 8.50 8.50 8.50 8.50
Wheat bran 11.60 11.60 11.60 11.60 11.60
Urea 0.00 0.30 0.30 0.50 0.50
CaCOs3 1.20 1.00 1.00 0.80 0.80
Salt 0.50 0.50 0.50 0.50 0.50
Min.+Vit.™™ 0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.2
EC - - One kg /tone - One kg /tone
Chemical composition

Dry matter% 88.50 89.90 89.90 90.10 90.10
Crude protein% 14.80 14.91 14.91 14.75 14.75
Gross energy 2640.00 2652.00 2652.00 2590.00 2590.00
Calcium 5.44 461 4.61 5.79 5.79
Phosphorus 4.78 4.75 4.75 4.50 4.50

* CDP: Crushed Date Pits, replaced instead of barely by 30% and 50%, "EC: Enzyme cocktail (commercial enzyme
mixture): Tomoko, a commercial enzyme mixture supplement that contains acidic protease, a-amylase, pectinase, phytase,

Fkk

glucoamylase, cellulose and Aspergillus Awamori cells,

SBM: Soya bean meal,

Kokkk

Contained per kg, 10000 IU vitamin

A, 1000 IU vitamin D, 20 1U vitamin E, 300 mgMg, 24 mg Cu, 0.6 mg Co, 1.2 mg I, 60 mg Mn, 0.3 mg Se, 60 mg Zn.
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without enzyme cocktail (EC) when compared with other four
groups as shown in Table 2. The same trend was found for the
total weight gain (Table 3).

Table 2. The effect of feeding crushed date pits (CDP) with
or without enzyme cocktail (EC) on monthly live
body weight of growing Naimi lambs

CDP without EC as presented in Table 4. Furthermore, there
were no significant differences between groups in term of
monthly and total feed intake (Table 5).

Table 4. The effect of feeding crushed date pits (CDP) with
or without enzyme cocktail (EC) on monthly feed
conversion ratio (FCR) and total of feed

Treatments Initial 1% month 2"¢month 3"month conversion ratio (TFCR) growing Naimi lambs

wt.(Kg) wt. (Kg) wt. (Kg) wt.(Kg) Treatments FCR1 FCR2 FCR3 TFCR
Control 23.70 28.54 35.82 43.34° Control 6.20 5.47 6.30 5.782
30%CDP (T1) 24.55 28.89 35.98 42.66° 30%CDP (T1) 7.56 5.46 7.44 6.29°
30%CDP b 30%CDP+EC (T2) 7.00 5.38 7.20 6.15°
+ EC (T2) 24.38 29.11 36.24 43.06 50%CDP (T3) 9.58 5.44 7.80 7.00°
50%CDP (T3) 25.40 28.80 36.08 41.50? 50%CDP+ EC (T4) 7.14 5.07 7.12 6.11°
50%CDP b SEM 0.62 0.18 0.92 0.15
+ EC (T4) 24.64 2859 36.39 42.98 P value 0.51 0.96 0.44 0.05
SEM 0.40 0.39 0.44 0.58 a.b,¢ Means on the same column having different letters differ
P value 0.99 0.98 0.88 0.05 significantly.

&b Means on the same column having different letters differ
significantly

Table 3. The effect of feeding crushed date pits (CDP) with
or without Enzyme cocktail (EC) on monthly
weight gain (kg) of growing Naimi lambs

Treatments M*1 M2 M3 TWG**
Control 4.83 7.29 7.52 19.62°¢
30%CDP (T1) 4.34 7.08 6.40 17.822
30%CDP+ EC (T2) 4.73 7.13 6.82 18.68°
50%CDP (T3) 3.40 7.28 5.43 16.10?
50%CDP+ EC (T4) 4.10 7.60 6.59 18.33b
SEM 0.28 0.28 0.45 0.46
P value 0.53 0.99 0.71 0.05

*Month, **Total, Weight Gain (kg), ® Means on the same
column having different letters differ significantly

Adding enzyme to rations contained CDP resulted in
improved growth performance when compared with group
fed CDP without EC. For the total feed conversion ratio
(TFCR), the control group showed a significantly lower
TFCR value compared with the other groups, the higher
TFCR value was recorded for the lambs from group fed 50%

Table 5. The effect of feeding crushed date pits (CDP) with
or without enzyme cocktail (EC) on monthly and
total feed intake of growing Naimi lambs

Treatments M1FI* M2FI M3FI  TFI**
Control 28.40 37.59 4556 111.50
30%CDP (T1) 28.25 38.40 4540 11231
30%CDP+ EC (T2) 2855 38.09 4575 11235
50%CDP (T3) 28.76  37.75 4571 112.22
50%CDP+ EC (T4) 28.19 3770 45.79 111.66
SEM 0.14 0.13 0.03 0.23
P value 0.74 0.25 0.54 0.75

*M1,2,3 FI: Monthly Feed Intake, **TFI: Total Feed Intake

Blood serum metabolites: Significant differences were
detected for high density lipoprotein (HDL) and urea- N at the
beginning of the experiment as summarized in Table 6. At the
end of the trial, a significantly higher cholesterol levels were
reported for lambs fed CDP without EC compared with other
groups (Table 7). In addition, glucose levels in the blood
serum of lambs fed CDP with or without EC were
significantly higher compared with the control, but the
opposite trend for the creatinine levels was observed.

Table 6. Levels of blood serum metabolites at the beginning of the experiment

Treatment Glucose Total Albumin Cholesterols HDL Creatinine Urea-N
mg/dl protein g/dl g/dl mg/d| g/dl mg/d| mg/dI
Control 9.60 6.16 411 52.14 7.318 1.15 48.8°
30%CDP (T1) 13.20 7.34 3.89 43.00 10.15° 0.94 40.4°
30%CDP+EC (T2) 12.40 6.78 3.99 63.56 7.60? 1.01 47.0°
50%CDP (T3) 14.30 6.52 3.99 58.60 6.992 0.88 35.82
50%CDP+EC (T4) 15.10 6.94 4.42 47.30 12.06° 0.91 43.7°
SEM 3.87 0.35 0.09 0.71 0.73 0.37 0.46
P value 0.33 0.89 0.44 0.11 0.05 0.14 0.12

a.b.¢ Means on the same column having different letters differ significantly.
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Table 7. The levels of blood serum metabolites at the end of the feeding trial

Treatment Glucose Total protein ~ Albumin  Cholesterols HDL Creatinine  Urea-N
mg/dl g/dl g/dl mg/dl g/dl mg/dl mg/dl
Control 80.00? 6.80 3.76 47.802 7.20 1.17° 50.30
30%CDP (T1) 115.00° 6.90 5.02 63.60° 8.07 1.042 58.90
30%CDP+EC (T2) 156.00¢ 6.10 4.06 47.002 10.88 0.952 53.60
50%CDP (T3) 112.00° 5.12 4.39 87.10° 9.57 0.922 48.60
50%CDP+EC (T4) 132.30° 7.34 3.89 52.10° 10.15 0.942 40.60
SEM 8.80 0.32 0.16 5.99 0.91 0.03 0.03
P value 0.04 0.23 0.09 0.05 0.73 0.01 0.46

2.b.¢ Means on the same column having different letters differ significantly.

Table 8. Effect of crushed date pits (CDP) with or without enzyme cocktail (EC) replacement levels instead of barley
on the economic efficiency of growing Naimi lambs

Parameter Control  30%CDP (T1) 30%CDP + EC (T2) 50%CDP (T3) 50%CDP + EC (T4)
Total body weight gain, Kg 19.62 17.82 18.68 16.10 18.33

Total feed intake, Kg/lamb ~ 111.50 112.31 112.35 112.22 111.66

Price/ Kg feed, SAR 0.95 0.83 0.85 0.74 0.76

Total feed cost, SAR 103.70 93.22 95.50 83.04 84.86

Total body weight gain

e, A 294.30 267.30 280.20 241,50 274.95

geAeg cost/ Kg body gain, 5.29 5.23 5.11 5.16 4.63

Net revenue 190.60 174.08 184.70 158.64 190.09
Relative Economical 100.00 91.30 96.90 83.23 99.73

efficiency, (%)

*Cost of 1 kg body weight gain is 15 Saudi Riyal (SAR), Cost of 1 kg CDP is 0.30 SAR, Cost of 1 Kg enzyme is 20 SAR,

1USA$=3.75SAR.

Economic efficiency: The average total feed cost for the
whole fattening period for the control, T1, T2, T3 and T4 were
103.70, 93.22, 95.50, 83.04 and 84.86 SAR (Saudi Riyal)
SAR, respectively as presented in Table 8. The total weight
gain price, 15 SAR/1 Kg gain, for the control, T1, T2, T3 and
T4 were 294.3, 267.3, 280.2, 2415 and 274.95 SAR,
respectively. The relative economic efficiency for the lambs
from T1, T2 and T3 is low compared with the control, but for
lambs from T4 is almost the same (99.73%). It is clear that
CDP can be used with EC to replace 50% of barley in lambs’
rations with almost the same economic efficiency.

DISCUSSION

Itis very clear that the growth performance of lambs from T4,
50% CDP replacement with EC, was not differing from the
control group which agreed with findings reported by Al-
Shanti et al. (2013). Many researchers obtained very
promising results regarding using date pits with different
levels to replace barley in the rations of growing lambs, kids
and calves (Milad et al., 2014; Shawket et al., 2010). It has to
be noticed that date pits contain high Neutral Detergent Fiber
(NDF) which reported to be more than 60% (Sallam et al.,
2007) that play an important role as an energy source. So,
addition of fibrolytic enzymes may affect the digestion in the

rumen and explain our findings. According to literature,
addition of fibrolytic enzyme increase rate (Beauchemin et
al., 2003) or extent (Krueger et al., 2008) of fiber hydrolysis
and digestion and can reduce in fiber concentration. This
leads to influence the acetate to propionate ratio in the rumen
fluid and consequently type of energy available for animal
productivity.

As a general trend, all the blood serum metabolites that
measured were fallen within the normal reference range
values according to Kaneko et al. (2008) and many other
researchers. The findings for the total protein and albumin
that were not affected by treatments completely agreed with
Al-Shanti et al. (2013), but disagreed for the other
metabolites. The disagreement may be resulted from adding
the enzyme cocktail to the CDP in the total mixed rations. For
example, adding the enzyme increase the glucose levels in the
blood serum of lambs fed 30% and 50% CDP when compared
with the control. Enzyme cocktail may affect the fiber
fermentation pattern in the rumen and reticulum and increase
the production of volatile fatty acids especially propionic
acid. Furthermore, the opposite trend was reported for the
cholesterol level in which significantly lower values for lambs
fed 30 and 50% CDP with EC when compared with the ones
without EC.
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In conclusion, for growing lambs, crushed date pits can be
used with enzyme cocktail to replace 50% of barley in
growing lambs diets without any negative effect on their
growth performance and with almost the same economic
efficiency. Dates byproducts could be used efficiently in the
total mixed ration of growing lambs especially when adding
fibrolytic enzyme cocktail.
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