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ABSTRACT

The objectives of this study were to investigate the effect of acid-
treated and untreated date pits used in broiler starter diets on the growth
rate and efficiency of feed utilization, and to evaluate the use of untreated
.date pits in broiler finisher rations on growth performance of broiler
chicks. One hundred twenty day-old commercial broiler chicks, were
randomly assigned to each of the four treatments with three replicate
groups. The chicks were housed in Petersime battery brooders for four
weeks and each pen housed 10 chicks. There were four different dietary
treatments, the diets were isonitrogenous (21.5% CP) and isocaloric (3.05
Mcal/kg). Diet 1 (control), a com-soybean diet, contained no date pits.
Diets 2, 3 and 4 contained 10% untreated, acid-treated and acid-treated
(adjusted pH) date pits, respectively. The addition of treated or untreated
date pits to the starter broiler diets supported growth performance similar
to those chicks fed the control diet. During the finishing period (weeks
5-6), chicks in the control group were fed a finishing ration. Chicks in the
other groups were fed a finishing ration containing 10% untreated date
pits. There were no significant differences observed among dietary
treatments in body weight gain, feed intake and efficiency of feed
utilization (feed/gain) throughout the finishing period. Chemical analysis
of date pits used in this trial showed a composition of 8.3% moisture,
14.4% fat, 18.8% crude fiber, 5.6% crude protein, 1.2% ash and 60.0%
NFE, and there were no significant effects of acid treatment on these
parameters.
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INTRODUCTION

For the last two decades the poultry industry in the United Arab
Emirates (UAE) has been growing exponentially to meet the higher
demand for eggs and broilers in the UAB. Feed costs make up 60-70 %
of any poultry production budget. In order to reduce the cost a possible
alternative local source for feedstuff could be date pits, which are readily
available in abundance in the UAE. Annual production of dates is around
234,135 tons (UAE Ministry of Agriculture, 1993/1994), of which 31,000
tons are date pits.

A previous experiment in the UAB showed that up to 10% untreated
date pits could be included in broiler diets tosupport growth perfonnance
(Hussein et aI. 1998). Previously, several researchers used date pits in
broiler rations. Kamel et aI., 1981; AI-Yousef et aI., 1986; and
Vandepopulliere et aI., 1995; reported the addition of date pits to broiler
diets supported growth performance compared to the control com-soybean
diet. However, Jumah et al. (1973) found that diets containing date pits
caused reduction in broiler weight gain compared to the control diet.

The objectives of this present study were to detennine the effect of
using acid-treated date pits in broiler starter diets on growth perfonnance
of broiler chicks and to evaluate the nutritional value of date pits.

MATERIALS AND METHODS

Date pit preparation

Date pits were obtained trom different varieties of date palm trees.
The collected date pits were washed with water to remove all foreign
materials, then oven dried at 60°C for 24 hours and divided into three
groups. Untreated date pits in the first group were ground in a special mill
to one millimeter in size. In the second group date pits were treated with a
70% concentration of sulfuric acid for half an hour at room temperature,
then rinsed with water through a sieve to wash away the acid and to
remove the outside layer. In the third group date pits were acid-treated as
in the second group, and then treated with a 10% sodium hydroxide
solution in order to bring it to the normal pH of untreated date pits.
Treated date pits in the second and third groups were dried and ground
separately in a mill to one millimeter in size.
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Experimental design

The present experiment lasted six weeks. In the first part of this
experiment which lasted four weeks, one hundred twenty chicks
(Commercial broiler strain, mixed sex), one-day old, were divided
randomly into twelve replicate groups, each replicate having ten chicks.
There were four different starter dietary treatments (Diet 1,Diet 2; Diet 3
and Diet 4 ) with three replicates each. The diets were isonitrogenous
(21.5% CP) and isocaloric 3.05 Mcal/kg. Diet 1 (Control) was a com-
soybean diet containing no date pits. Diet 2 was a com-soybean diet
containing 10% untreated date pits. Diet 3 was a com-soybean diet
containing 10% acid-treated date pits. In Diet 4, a com-soybean diet
contained 10% acid-treated date pits but, pH was adjusted (Table 1).The
calculated nutrient composition of the experimental diets was based on
ingredient composition tables (Scott et al., 1982).

Dietary treatments were mixed fresh weekly and fed on an ad libitum
basis. The following parameters were measured and calculated every
week: chick weight, feed intake, body weight gain, feed conversion ratio
(FCR) and mortality.

Since no significant differences were observed on growth performance
of broiler chicks fed date pit starter diets in the first period of the trial,
subsequently in the second part, chicks in treatment 1 were fed a control
finishing ration containing no date pits. In treatments 2, 3, and 4, chicks
were fed a diet containing 10% untreated date pits (Table 2). The
finishing diets were isonitrogenous (20% CP) and isocaloric (3.1 Mcal/kg).
The chicks were housed in finishing Petersime batteries and managed as in
the first part for two weeks.

Tissue sampling

At the end of the first part of the trial (fourth week), two birds per
replicate group were sacrificed by a conventional slaughterhouse

. procedure. The carcasses were then deboned and all meat and skin parts
were ground for the carcass chemical analysis. At the the end of the
.second part (sixth week), the same conventional slaughterhouse
procedure was used for determining carcass yield and dressing percentage.
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Chemical analysis

Chemical analyses of date pits (Table 3) and carcass samples were
performed according to AOCA reported method (1984) .

Statistical analysis

The collected data were subjected to ANOVA by using a linear model
program (SAS) for microcomputers (SAS Institute,1989) to determine the
significant differences between the experimental diets. Means were
separated statistically by the test of least significant difference (LSD) only
when a significant value for F was obtained in the ANOVA (Snedecor and
Cochran,1980).

aCalculated nutrient composition: :MEn,3050 kcal per kg, CP, 21.5%;
methionine, 0.56%; methionine+cystine 0.91%; and lysine1.14%.
bprovided the following per kilogram of diet: vitamin A 6,000 ID; vitamin
D3, 1,000 ICD; vitamin E, 15 ID, menadione dimethylpyrimidinol bisulfite,
2.0 mg; thiamin, 5.94 mg; riboflavin, 5.4 mg; pantothenic acid, 15 mg;
niacin, 41 mg; pyridoxine, 4.5 mg; biotin, 0.23 mg; choline, 1,450mg;
folacin, 0.83 mg; vitamin B12,0.14 mg; ethoxyquin, 125 mg; Se, 0.2 mg;
Cu, 6 mg; I, 0.53 mg; Fe, 120 mg; Mn, 83 mg; Zn, 60 mg; and Co,S mg.
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Table 1. Composition of experimental starter diets8

Diets
Ingredients, % 1 2 3 4

Yellow corn 59.55 44.70 44.70 44.70
Soybean meal, 48% CP 32.00 30.28 30.28 30.28
Date pits 0.00 10.00 10.00 10.00
Corn oil 2.70 7.38 7.38 7.38
Meat meal 1.46 4.16 4.16 4.16
Salt 0.45 0.40 0.40 0.40
Limestone 1.20 0.98 0.98 0.98
Dicalcium phosphate 1.42 0.86 0.86 0.86
Vitamin-mineral premixb 1.00 1.00 1.00 1.00
.DL-methionine,99% 0.22 0.24 0.24 0.24



Table 2. Corn osition of ex erimental finisher dietsa
Control Vntreated date DitS

Ingredients, %

Yellow corn
Soybean meal, 48% CP
Date pits
Corn oil
Meat meal
Salt
Limestone
Dica1ciumphosphate
Vitamin-mineral premixb
DL-methionine, 99%

63.00
28.30
0.00
3.00
1.46
0.40
1.22
1.42
1.00
0.20

48.22
26.43
10.00
7.68
4.31
0.35
0.98
0.83
1.00
0.20

aCalculated nutrient composition: MEn. 3100 kcal per kg, CP, 20%;
methionine, 0.52%; methionine+cystine 0.83%; and lysinel.05%.
bprovided the following per kilogram of diet: vitamin A 6,000 IV; vitamin
D3, 1,000 rcv; vitamin E, 15 rv, menadione dimethylpyrimidinol bisulfite,
2.0 mg; thiamin, 5.94 mg; riboflavin, 5.4 mg; pantothenic acid, 15 mg;
niacin, 41 mg; pyridoxine, 4.5 mg; biotin, 0.23 mg; choline, 1,450mg;
folacin, 0.83 mg; vitamin B12,0.14 mg; ethoxyquin, 125 mg; Se, 0.2 mg;
Cu, 6 mg; 1,0.53 mg; Fe, 120mg; Mn,-83 mg; Zn, 60 mg; and Co, 5 mg.

RESULTS AND DISCUSSION

The effects of acid-treatment on the chemical analysis of dietary date
pits are shown in Table 3. There were no significant differences in the
levels of fat, fiber, protein, ash and NFE among the untreated, acid-treated
and acid-treated & pH adjusted date pits. In addition, the chemical
analysis data of date pits showed that dry matter content was 91.7%, which
was similar to those obtained by Zumbado et aI., 1987; Yousifet aI. 1996;
EI-Hammady et aI., 1997; Nwokolo et aI., 1976;Kamel et aI., 1981; and
Vandepopuliere et aI., 1995. However, ether extract content (14.4%) was
much lower than that obtained by Zumbado et aI., (41%). Also, the ether
extract value of the present study was higher than the other values obtained
by Yousifet aI., 1996 (10.7%); Gualtieri and Rapaccini, 1990 (6.18%); EI-
Hammady et aI., 1997 (5.3%); Nwokolo et aI., 1976 (7.8%); Kamel et aI.,
1981(10.62%); Vandepopuliere et aI., 1995 (5.1%); and Hussein et
aI.,1998 (9.35%). The variations in the ether extract values could be due to
the different date pit varieties as well as date processing. Protein content
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of the date pits (5.6%) was similar to those values obtained by Gualtieri
and Rapaccini, 1990 (5.85%); Vandepopuliere et aI., 1995 (5.7%); Yousif
et aI., 1996 (6.1%); and Hussein et aI., 1998 (6.05%) and lower than those
found by Nwokolo et aI., 1976 (21.3%); EI-Hammady et aI., 1997 (7.1%);
and Zumbado et aI., 1995 (7.9%). In addition, Table 3 shows the crude
fiber content of date pits was 18.8%, similar to values obtained by
Nwokolo et aI., 1976 (17.5%) and Gualtieri and Rapaccini, 1990 (19.2%);
lower than that found by Kamel et aI., 1981 (26.5%); and higher than that
reported by EI-Hammady et aI., 1997 (12.2%); Zumbado et aI., 1995
(11%); and Yousif et aI., 1996 (14.4%). It was found also that the ash
percentage of date pits (1.2%) was similar to that previously reported by
Zumbado et aI., 1995 (1.9%); Hussein et aI., 1998 (2.1%); Yousif et aI.,
1996 (2.4%); Kamel et aI., 1981 (1.7%); and Gualtieri and Rapaccini et aI.,
1990 (1.0%) and lower than the values obtained by Nwokolo et aI., 1976
(5.0%); EI-Hammady et aI., 1997 (5.7%). The nitrogen free extract value
(60.0%) of the date pits was similar to those results obtained by many
researchers. EI-Hammady et aI., 1997 found that date pits contained
60.3% NFE; Gualtieri and Rapaccini, 1990 found 56.2% NFE; Yousifet
aI., 1996 found 66.4% NFE; and Kamel et aI., 1981 found 56.8% NFE.
The variation in the chemical composition of date pits utilized by all of
these researchers could be due to using different methods in date
processing, as well as the different varieties used. There were no
significant differences obtained among dietary treatments as shown in the
chemical analysis of chicken carcasses (Table 4).

Broiler chicks which received diets containing 10% date pits (acid-
treated, acid-treated(pH adjusted), and untreated date pits) had body
weight gain similar to birds fed the control diet during the four-week trial.

'In addition, feed intake and efficiency of feed utilization of chicks fed
starter diets containing date pits were not significantly different from the
control(Table5). ,

TYPE

Table 3. Chemical analvsis of diet

Dry matter, %
Ether extract, %
Crude fiber, %
Crude protein, %
Ash, %
NFE, %

91.7
14.4
18.8
5.6
1.2

60.0

91.5
14.5
17.1
5.3
1.0

62.1

acid-treated
+

pH adjusted
92.0
15.2
18.1
5.8
1.1

59.8

Untreated
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During the finishing period (weeks 5 and 6), the addition of 10%
untreated date pits to the finishing diets of treatments 2, 3, and 4
supported body weight gain and feed/gain ratio similar to those chicks fed
the control diet (Table 6). A similar trend was observed regarding the
effect of dietary treatments on carcass yield at the end of the finishing
period. Carcass yield percentages were similar in all four treatments.

The results of feeding broiler chicks starter diets containing 10%date
pits on growth performance were almost similar to those obtained by
Hussein et al. (1997), in which the authorsfoundthat bodyweightgain
and feed/gain ratio of broiler chicks at four weeks of age were not
significantly different from the control diet. Also, Gualirei and Rapaccini
(1990) reported a similar observation to that found in the present study,
where they stated that using 10%date pits in broiler starter diets produced
growth performance similar to that gained from a com-soybean diet. In
addition, the results of the present study agree with those reported earlier
by Vandepopuliere et al. (1995), and Kamel et al. (1981), but disagree with
the findings of Jumah et al. (1973).

Hussein et al. (1997) reported that the inclusion of 10% acid-treated or
untreated date pits in broiler finisher diets supported and enhanced chicks'
body weight gain and feed efficiency ratio similarly to those fed the
control diet at the end of six weeks. Also, Gualirei and Rapaccini (1990)
fed chicks a grower diet containing 10% date pits during the finishing
period and reported that the inclusion of date pits in broiler diets were
suitable for supporting growth performance similar to those in the control'
group. The findings ofHussein et al. (1997) and Gualirei and Rapaccini
(1990) were in agreement with results obtained in the present study, since
the inclusion of 10% date pits in the finisher rations was suitable to
support chicks' growth performance as well as in the control group.
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Table 4. Chemical analysis of chicken carcasses at four weeks of age (dry
matter basis)

Dietary treatments Pooled

TYPE 1 2 3 4 SEM

Moisture, % 68.0 ' 67.7 66.9 67.5 1.8

Ether extract, % 42.6 43.5 46.3 46.1 3.8

Crude protein, % 54.7 54.0 50.7 51.0 3.6

Ash, % 2.7 2.5 3.0 2.9 0.4



a Each value is the mean of 3 replicate groups of 10 chicks each.
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In general, it could be concluded that the addition of untreated or
acid-treated date pits to broiler diets supported growth performance similar
to those fed the control diet. The incorporation of acid-treated date pits in
the starter diets did not increase feed intake of broiler chicks during the
starting period. The data obtained in this study showed that dietary date
pits can be used to replace part of dietary corn in the broiler rations without
causing an adverse effect on birds' growth performance.

Table 5. Effects of experimental diets on growth performance of broiler
chicks during the starting perioda

Diets Pooled
Variable 1 2 3 4 SEM

Body Weight ,g
Week 1 108 108 106 111 5
Week 2 303 297 289 313 12
Week 3 643 648 619 665 17

Week 4 1049 1071 1025 1056 17
Feed Intake, g

Week 1 91 98 89 95 5
Week 2 283 280 266 291 11
Week 3 523 524 493 521 14
Week 4 707 734 674 707 16

Body Weight Gain, g
Week 1 63 63 61 67 5
Week 2 195 189 184 203 7
Week 3 340 351 330 346 6
Week 4 406 424 407 397 13

Feed/Gain
Week 1 1.24 1.32 1.28 1.23 0.05
Week 2 1.45 1.48 1.45 1.43 0.02
Week 3 1.54 1.50 1.51 1.51 0.05
Week 4 1.74 1.73 1.67 1.78 0.05



a Each value is the mean of 3 replicate groups of 8 chicks each.
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