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Backgrounds and objectives: Using agricultural by-products is a
good strategy to compensate for the lack, of common feed
ingredients. Date iscone of the most important products of dry
regions and Middle East countries, which play an important role in
the lives of people in these regions. Date kernel is a by-product that
remain during date processing. Due to the high lignocellulosic part
in date Kkernel, its proper processing will probably improve the
efficiency of its use in livestock feed. The purpose of this study was
to investigate the effect of chemical and biological processing
methods on the nutritional value of date kernels.

Material and Methods: This research was conducted in two steps
of in vitro and in vivo. First, date kernel powder using sodium
hydroxide (NaOH, 50 gr/kg of DM) and hydrogen peroxide (H,O,,
57 ml/kg of DM) as chemical methods, and Aspergillus niger (5 x
10° /spores/ml) and Bacillus subtilis (5x10° dilution/ml) were
processed as biological methods. In the in vitro phase, the chemical
composition, ‘gas-production parameters and digestibility of the
samples were measured using the standard methods. Based on the
results of this stage, a fattening trial was performed. This experiment
was done for 84 days using 18 male Dallagh lambs (24.88+3.03 kg).
The lambs were divided into 3 groups, and each group received one
of the treatments. The treatments included: 1- basal diet, without
date kernels, 2- diet containing date kernels treated with NaOH, and
diet containing date kernels treated with H,O,. During the fattening
period, the amount of feed intake was calculated daily. Lambs were
weighed every two weeks. The feed conversion ratio was obtained
by dividing the average dry matter intake by the average weight gain
of the animals. At the end of the experiment, 4 hours after morning
feeding, rumen fluid was collected to measure pH and ammonia
nitrogen. The data obtained from this experiment were analyzed
according to completely randomized design.

Results: Processing was effective on the chemical composition of
date kernel (P < 0.05). NaOH and H,O, treatments increased the
amount of ash in the samples. All treatments increased the amount
of crude protein and ether extract, which was the highest amount in




the samples treated with Bacillus subtilis and NaOH. The amount of
neutral detergent fiber and acid detergent fiber decreased due to
treating with H,O, and Aspergillus niger. All treatments increased
total digestible nutrients, net energy for lactation and net energy for
gain. Gas production rate and estimated parameters including
metabolizable energy, organic matter digestibility and short-chain
fatty acids were increased by H,O, treatment (P<0.05). The in vitro
digestibility of dry matter and organic matter, partitioning factor and
microbial biomass produced after 24 hours of incubation in samples
treated with NaOH and H,O, was higher than other treatments (P<
0.05). In the perfirmance trial, the use of date kernel treated with
chemical treatments had no effect on feed intake, weight gain and
feed conversion ratio of fattening lambs. The pH value and
ammonia nitrogen concentration were the same between the
different treatments.

Conclusion: The results of this study showed. that the use of date
kernel powder in the diet had no adverse effect on the performance
parameters of lambs. Therefore, due to the cost-effectiveness of this
by product, it is suggested to use it up to 15% in the ration of
fattening lambs
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Table 1. Ingredients and chemical composition of lambs diet during fattening period

K o3le dp s Sy osbe
%Dry matter Ingredient
a4 s als
Barley grain
15 S
Date Kernel
10 (_,\;f (S8 ragd
Wheat bran
20 s
Alfalfa hay
8 s dles
Soybean meal
1 e sl JoSe
Vitamin-mineral premix
0.50 S s
Calcium carbonate
Sodium bicarbonate
Kas
0.50
Salt
o Si0abe Loy bt S 5

%Dry matter Chemical composition
14.50 s
Crude protein
252 (Lo o3le p S AS 3 5 JIKe) o oo LG (5351
Metabolizable energy (Mcal/kg of DM)
32.50 S ey s el SUI
Neutral detergent fiber
16.00 Sl oy 50 55 J sl S
Acid detergent fiber
0.95 =
Calcium
0.44 -
Phosphorus
6.40 f;j :

Slo s amed ¥ 5 ke S odn b odd (sl s sle s anen =Y ol (sl Jes gl anen <) s eld sl lae i 5o L as

055008 duS s Lol (g5l s

* Date Kernel In experimental diets: 1- Untreated date Kernel, 2-Date Kernel treated with sodium hydroxide, 3- Date

Kernel treated with hydrogen peroxide
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Table 3. Gas production and estimated parameters of unprocessed and processed date kernel with chemical and
biological treatments

SesS Slaaial
Fermentation parameters?

B A5 Glaarsl 5
Gas production parameters’

< sladed L
slo s B gl LB (55 8 g g W5 el o
iy ol S - _ > _ Treatment
X y ) S (¢ 5 5855 J55K) (Celo 5o ke GRhe) 58
o OMD(%) ME(Mij/kg) c(ml/h) b(ml)
SCFA(mmol)
=
0.79 46.97"° 7.05" 0.0327+0.0030°  305.11+9.96% -
Control
e LS 55 ds
0.75° 45.05° 6.76° 0.0375+0.0026®.  275.80+7.18° Sodium
hydroxide
TRV AR WAL
0.87° 50.29° 7.55°% 0.0475+0.0033*  289.70+5.31° Hydrogen
peroxide
el L
0.67° 42.06° 6.31° 0.027240,0029° 301141078 <o
Bacillus subtilis
Al sk
0.81% 47.88% 7.19% 0.0296+0.0030° . 336.15+2.12° Aspergillus
niger
Sl Slns ol
0.03 0.09 0.12 - - Standard error
of means
L
0.0003 0.0003 0.0003 - - 2
P-value

(P<0.05) 15 13 e Bt S b S 25 g b gla ke 52 o 5300
#IThe means within'the same column with different letters have significant difference (P<0.05).
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Table 5. Feed intake (kg) of fattening lambs fed diet containing unprocessed or processed date kernel with
chemical and biological treatments

Solssmn Joiml o Sln 1kl (sl e Solap oz
Treatment . .
P-value Standard error of means 3 > 1 Fattening period
\EARASTS}
0.6573 1.09 14.60 13.17 13.83
d1-14
YA-Y0 35,
0.2489 1.10 17.66 15.51 18.02
d 15-28
Ya-£Y 3,
0.1090 1.03 19.35 17.78 20.50
d 29-42
£Y—0 ;
0.0300 153 21.52% 19.64° 25.84° "
d 43-56
OV=VY+ 54,
0.3789 1.29 21.10 23.26 23.48
d 57-70
A ANST)
0.2098 5.08 99.26 88.10 100.14
d1-70

Sol> eﬁ—\”ﬂw R SPN W N W 6)51‘_}*-" Sl w3 Gl o =Y el duua.c Sl 535 ol o ) ila bl
05308 eS| b e (65T s (Lo 5 dtan 135
Treatments: 1- diet containing untreated date.kernel powder. 2- Diet containing date kernel powder treated with
sodium hydroxide 3- Diet containing date kernel powder treated with hydrogen peroxide
(P<0.05) k5,05 513 e Gt S b oS e b iy = b sla il cis, 55 00
#bThe means within the same row with different letters have significant difference (P<0.05).

Sla o593 IS aslil lasles 63 Shas Slio Dl o il 5 S0ks =1 J s
Table 6. Least Square means for performance traits of experimental treatments during the whole fattening period

Sols ne o Sl Jne sl i i
P-value Standard error of means 3 Treat;n ents 1 Trait
(p 5 55) sl 03
0.8267 5.94 24600  23.12 25.13 £58) 0
Initial weight (kg)
0.2358 6.61 3757 3428 3818 (r555) oo 00
Final weight (kg)
< e 5 8l
0.1186 0.78 1138 1319 13.69 (05480 JF 035 5
Total gain
) wl35, O3 sl 38l
0.186 27.45 162.64 18848 19557 (020 w130y 035 212
Daily gain (g)
< Sy gt
0.2074 5.08 99260 8811 10014 (20 Sws o
Feed intake (kg)
Syt b o
0.4855 0.25 7.59 7.78 7.33 D e s

Feed conversion ratio
P sl eﬁ-‘”ﬂw ,\?SJ)J?AlJ'aJJL;)ﬂwéLeJ}w):ﬁ Sl o =Y .emé)jiwgbﬁw)aﬁ Sl o =) sl
O304 denS1y Lol (6551 Jos (Sla 2t atus

Treatments: 1- diet containing untreated date kernel powder. 2- Diet containing date kernel powder treated with
sodium hydroxide 3- Diet containing date kernel powder treated with hydrogen peroxide
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Table 7. Effect of processing with sodium hydroxide and hydrogen peroxide on rumen pH and ammonia
nitrogen of fattening lambs

4aSs lame PH doms e S o) SLsal 055 2 Sl
Media.culture pH Treatment
6.52 1
6.39 2
6.59 3
ol sl ol
0.140 Dl el
Standard error of mean
NEY
0.3672 Sl o
P-value
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Treatments: 1- diet containing untreated date kernel powder. 2- Diet containing date kernel powder treated with
sodium hydroxide 3- Diet containing date kernel powder treated with hydrogen peroxide
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