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ABSTRACT: Two trials were conducted to evaluate sesamedmeal
(SSM) replacement of broiler diets ingredients. Th tfial included 5
major dietary treatments usin860 day old Ross commercial breik: 1)
Corn + soybean mealSBM) "control diet"; 2) Corn + SSM; 3) Corn +
[50% SBM + 50% SSM]; 4) Corn + [25% SBM + 75% SSM]; and 5) Corn
+ [75% SBM + 25% SSM]Each treatment washendividedinto 4 sub
treatments of: 0 supplements;0t1%phytase; +0.1% probiotic; and or +
0.1% phytase + 0.1% probiotic to total all dietary treatments to 20
treatments. The"2 trial consisted of 336 Ross commercial broiler chicks
utilizing 4 major dietary treatments including 1) Corn + SBM "control
diet"; 2) Corn + 5%SSM; 3) Corn + 10% SSM; and 4) Corn + 15% SSM.
Each dietary treatment was divided a similar design to trial oneto 4
subtreatments to sum up all dietary treatments to a total ofstb
treatments. Chickens in both trials were kept under similar mamege
conditions.The following criteria were measured and/or calculated: body
weight, body weight gain, feed consumption, mortality rate, and feed
conversion ratio was calculated starting' Wk of age. At the end of the
experiment, estimated slaughterIglievere also carried outTotal protein
efficiency TPE) assay ofSSMwas evaluated, and plasma cholesterol and
triglycerides were measured using enzymatic kits.

In trail 1, live body weights and weight gains efvéek old broiler chicks
fed the control ditwereP O 0. 05) hi gher than those o
treatments. On the other hand, body weights and gains of broilers fed 50%
of either SSM or SBM were significantly lower than those of the control
diet. Broilers fed diets containing 100% and/ or 75% SSM woes less
feed as compared with that of the control diet of 87.61, 79.91 and 95.08,
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respectively. Feed conversion ratio from broilers fed all dietary treatments

and the control were below expectations but rather not significantly

different from that of theontrol group.In 2" trail, at 5 weeks of age, body

weights and weight gains of broilers fed 5% SSM or 10% SSM + phytase +

probiotic were higherP O 0. 05) as compared to those
Dietary treatments and phytase qrobiotic supplementation did not
influenceplasmatriglyceride levels. On the other hand, cholesterol levels

were reduced as dietary SSM increased in comparison toahtol diet.

Also, phytase and/ or probiot supplementation to SSM diets followed

similar manner and was significantly (P
group fed SBM standard diethe method of processing for oil extraction

and temperature used for rsting the seed might have altered the

availability of the basic amino acids and in turn affected the feeding value

of dietary SSM utilization.

INTRODUCTION

Due to pathogenic agents often associated with feeding animal protein
sources, there is a worldwideend to feed poultry diets of all plant protein
sources. However, soybean meal, the most commonly plant protein used in
poultry diets, is becoming extremely expendivehe last decadespecially
in developing countriesTherefore, search for alternaivegetable protein
sources, which are cheap and locally available, has become an urgent
subject to poultry nutritionistéEl-Housseiny et al. 2001)

Sesame §esamum indicunseed is a traditional health food around the
world, and is composed of 45 to 50%id, 15 to 20% protein, and 10 to
15% carbohydrate (Leet al., 2005). Sesame seed me@SM) may also,
constitute to be good vegetable protein sources for use in poultry diets in
regionswhere they are readily available and relatively inexpen&eeaise
the sesame meal is the residue after pressing the oil from the seed, it is an
excellent source of protein ranging from (28.%€) El-Housseinyet al,
2001) to (52.9% CP, Kaneko et al., 2002) and has an amino acid
composition similar to that of soybeareat (47.7% CP; Mamputet al,
1995). The SM could partially replace soybean meal in the diet as a source
of plant protein for chicks (Bekt al., 1990 Panet al.,1992; Kanget al.,
1999)and ducklings (Dewt al.,1982; EtHusseinyet al.,2001).

Reseech conducted on SSM indicated that it may provide an acceptable
alternative to soybean meal in broiler rations when substitution level is 15%
or less (Bellet al., 1990; Paret al., 1992; Kanget al., 1999). Moreover,
Jacd et al. (1996) indicated thatvk body weight was significantly higher
for chicks fed on SSM compared with those receiving soybean meal or
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sunflower seed meaHowever, broilers performance was depressed by
feeding a diet containing SSM at 30% of dietary CP (Mamjpntl Buhr
1995).

Yeast culture (as probioticsPro) containing large amount of yeast
metabolites which colony with some viable yeast cells. These compositions
are the principle functional components of this culture used as probiotics
(Miles and Bootwella, 1991). Yeast comsilarge amount of the
metabolites components which inhibiting harmful bacteria by altering
intestinal pH (Makled, 1991). Recently, manufacturers preddcy yeast
(Saccharomyces cervisipeommercially as growth promoter (as probiotics)
to prohibit use bantibiotics in animal feeds to avoid their side effect on
human health. It has been used as natural biological feed additives which
have beneficial effects to the host animal by improving its intestinal
microbial balance (Fuller, 1989) to stimulate theowgth processes and
improved poultry productive performance (Makled, 1991). According to
Hussein, (1998); and Goh and Hwang, (1999), the use of dry yeast in broiler
diets has been shown to be responsible for increased body weight, gain,
improved feed conwsion and reduced mortality rate. Alsimilar results
were reported by Soliman et al, (2000) with rabbits, Abd\Edem et al,
(2001) with Japanese quails, and Savage and Mird§190§ with turkey
breeder hensUsage of Proenabls the host animal to tern to normal
through increasing normal gut flora on the expense of pathogenic organisms
(Jin et al, 1997). The improvements attributed to yeast cultures could be due
to decreased proliferation of pathogetiacteria (Miles, 1993), prevent
diarrhea (Makld, 1991). Furthermordlro produce lactic acid which alter
the pH of chicken gut making it improper media for harmful bacteria such
as salmonella and pathogenic species of E. tekegson and Major, 1990),
improve nutrient availability and absorption (8es, 1991), stimulate
appetite (Nahashon et al, 1994), produce digestive enzymes (Lee and Lee,
1990), and improve intestinal microbial balance (Fuller, 1989).

Phytaseg(Phy) utilization "supplementation” in poultry diets has become
widespread and extensivdue to public concern surroundiphosphorus
pollution, and its ability to increase non phytate phosphqiuBP)
utilization. The positive effects dPhy includes broilers @enbowet al.,
1995; Sebastiaret al., 1998; Ravindranet al., 1999; EiMedany ad E}
Afifi, 2002; Abd-Elsamee; 2002Abd ElHakim and Abd ElSamee, 2004)
and laying henare well documented (Van der Kk al.,1997; Gordon and
Roland, 1997, 1998; Bolingt al., 2000; Jalal and Scheideler, 2001;
Keshavarz, 2003; Wat al., 2006). Phytic acid also reduces the activity of
pepsi n, t -amgylase i(Sebastiatrald 998). Cereal based poultry
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diets supplemented with microbiBhy result in increased digestibility and
availability of phytate bound phosphorus, calcium, zinc and coppe
Microbial phytasesupplementation has also been shown to increase the
digestibility of crude protein and amino acids (Sebasganal 1998).
Phytaseenzymesupplementation has been shown to rechrmesphorusand
nitrogen excretion (Leske and Coon, 1992jal and Scheideler, 2001;
Keshavarz and Austic, 2004). Phytase from different sources have
discernable biochemical and physical properties such as pH activity and
sensitivity to pepsin which influence their vivo bioefficacy (Wuet al.,
2006).

Therefore, the objective of this study is to investigate the effect of
feeding different levels of SSM as a replacement $8M with the
supplementation obphytase(Phy) and/orpro-biotic (Pro) on performance
blood constituentand carcass traits of broiler ckg

MATERIAL SAND METHODS

The current experimental work was carried out at the Agriculture
Research Center at Hada-$ham, Faculty of Meteorology Environmental
and Arid Land Agriculture, King Abdulaziz University Saudi Arabia
Experimentalwork was coducted in two trials. The®1trial (n=360 bird$
includeddiets of 5 major dietarytreatmentgTable 1)including 1) Corn +
SBM "control diet; 2) Corn +SSM; 3) Corn + [50%SBM + 50%SSM); 4)
Corn + [25%SBM + 75% SSM]; and Corn + [75%SBM + 25% SSM.
Each treatment waalsodivided to 4subtreatments of(0 supplements (+
Phytasg¢ (+ Probiotig; and (+ Phytaset+ Probiotig to sum upall dietary
treatments to a total of 20 treatments

In the 2% trial, (n= 336 birds) dietary diets consisted o# dieary major
dietary treatments (Tabl#) including 1) Corn +SBM "control diet"; 2)
Corn + 5% SSM 3) Corn + 10%SSM and 4) Corn + 15%SSM
Furthermore, andimilar to trial one, each dietary treatment was then
divided to 4 sudreatments of: (0 supplemeptg+ Phytase); (ProbiotiQ;
and (+ Phytase Probiotig to sum up all dietary treatments to a total of 16
treatments.

Enzyme description: The Phytase Phy) used in this study iZympex P
5000 Phytasewhich is a dry stabilized preparation manufactured by
ImpextracoCompany, Belgium It is a phytase preparation from fungal
origin. Phytasewas added at the level 6f1%;100g/ton, with a minimum
guaranteedhytasdevel of 5,000 PIAU/gram.

Impextraco, Wiekevorstsesteenweg 3220 HeistOp-Den-Berg. Belgium
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Probiotic description: The probiotic preparationfPro) used is a
commercially available produaivet yeasiwhich containsSaccharomyces
Cervistae(1000 million/ gm product) blended with phytase as a digestive
enzyme Probiotic mixture was added at the level of 1%kggliet.

Birds and Diets: Diets calculated chemicanalses arepresented in
(Table 1). Each experimental diet was formulated to meet nutrients
recommendation oRoss management guide which met or exceeded the
NRC (1994)nutrients requirementecommendationsn the F'trial, atotal
of three hundreds ansixty one day old Rossommercialbroiler chicks,
were randomly assigned t80 experimental groups, each group was
represented bghicksin three replicates pens siik broilers

The 2" trial consisted of three hundreds and thirty six one day old Ross
commercial broilers which were randomly assigned tb6 experimental
groups, each group was represented by chicks in three replicates pens of
seven broilers each Chickens in both trials wer&ept under similar
management conditions.

Chickswere housed in aanvironmentally controlled facility with a daily
target temperature of 22°C. Feed and water were provideddfdibitum
consumption. The proximate analysisselsaméan comparison tesoybean
mealis presented in (Tabl®.

MeasurementsThe following crieria were measured and/or calculated:
body weight,body weight gainfeed consumptionand feed conversion
ratio was calculated startirlj' wk of age. At the end of the experiment,
estimated slaughter yield were also carried out by randomly usimg
brolers around the average body weight from edobatmentgroup.
Selected chickensere deprivedrom feed for 12 hours, weighed amgkre
slaughtered to complete bleeding, followed by plucking feathers then
weighted. Carcass weight, dressing, abdominal datl intestine weight
were recorded and intestine length was aieasured

Total protein efficiency(TPE): Assay ofSSMwas evaluated according
to the procedure described by Woodhetnal., (1972), where 40 chicks 14
day old were divided into two groupstiv4 replicates of 5 birds each with
using experimental diets presenteqTiable?2).

TPE = Body weight gain, g. / Total protein consumed, g.

3Al-Takamolya Industries. According to specifications offf@robia, UK. Sadko trade.

Sharkya Egypt

“Ross Breeders, Inc. Cummings research park. 5015 Bradford drive. Huntsville, Alabama
35805 USA.
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Biochemical Analysis: Cholesterol and triglycerides of plasma were
measured using enzymatic kigigdiagnosti¢>.

Statistical Analysis:In trials 1 and 2, i datawere analyzed using the
GLM procedures of SAS for a Complete Randomized Design (CRD). All
dietary treatments2Q and 16 dietary treatments in th& and 29 trials,
respectively were considered fixedeffects. Significant treatment
differences were established using the LSMEANS statement in SAS (SAS,
2003). Aone way analysisvasimplemented and the following model was
used to determine differences between treatment groups:

Yij= ¢€i+tq§ a

Where ;= variabl e measur gdeffectofthef overal | m
level of A; and ¢ = error component. Significance of difference was based
on the probability of a type Il error set & ( @05). The differences
among meansweretst ed uti li zing Duncandés mul tipl
1955). A contrast statement was also used to differentiate between main
effects of dietary treatments.

RESULTS AND DISCUSSION
Chemical Composition and Amino Acid Content

Proximate analyses &SM were bund to beB.4Q 29.52 11.40,40.17,
5.36 and 515% for moisture, CP, EE, NFECF and ash, respectively
(Table 3) whereas it contains 2865 kcal ME/kg. These data are in an
agreement with those reported BlyHusseinyet al. (2001) Hashem (1997)
and ElHusseinyet al., (1994) but disagreed with those obtained by El
Hawary (1975) and NRC, (1994). Variations in CP and EE are mainly due
to the type of sesame seeds and the method of oil extraction. Amino acid
content of SSM revealed that SSM is deficient ys land Thr having the
values of 2.29 and 3.20 as a percentage of CP for Lys and Thr, respectively.
However, SSM is rich in Met and Ardel-Husseinyet al. (2001) NRC
(1994) reported thaBoybean meal contairabout6.25, 4.00, 7.82 and 4.57
as a percentagof crudeprotein for Lys, Thr, Leu, and lle, respectively.

Total protein efficiency of the tested mate(i@8SM)was lower than that
of soybean meal (Tabl®). The poor protein quality for SSM tested
biologically by chicks assay of TPE was probably duég badly balanced
amino acid pattern and /or to its poor availability of some amino acids
especially lysine when compared with that of soybean meal.

® Biodiagnostic. Tahrer Street DokkiGiza. Egypt
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Broiler Chicks Performance

In experiment 1, live body weight and body weight gain6efeek old
broiler chicksfed the controldiet were significantyf P O 0. @& hi gher
those ofall other dietary treatmén However, body weights and body
weight gains obroilersfed diets containin§0% of either SSM osoybean
meal (SBM)were significantly lower thathose of the control diet (Table
5). Broilersfed diets containind00% and/ or 75%5SM consumed less feed
as compared with that of the control dief 87.61, 79.91 and 95.08,
respectively Feed conversiomatio from broilers fedall dietary treatments
and the controlwere below expectations but ratharot significantly
different from that of the control group.

Although all diets utilized in this trailwere formulated to be isocaloric,
therewas avery huge variation in all performance criteria. This htidpe
due to multiple reasons: 1. SSM dietary levels used were very high and
caused a poor performance as a result of higieearySSM in conjunction
with the poor amino acids quality in SS(#&I-Husseinyet al2001, NRC
1994) 2. There might be wariation in the determined TME value$ SSM
Jucohet al. (1996) reported thatariation in TME values for the feedstuffs
used in diets formulation may account for the variation obseiwed
performanceamong ésteddiets. The higher TME value for theesame seke
cakediets (152MJkg) as compared to téhe nsEaByM di et s
have contributed to the improved performance observed for the f8&
broilers. However, these reported data utilized lower dietary SSM levels
than dietarySSMlevels used in ouritl.

Dietary SSM utilized in this trial reached a 100% replacement of the
SBM, and yet caused a major depression in broiler chicks performance.
These resultsagree with those reported by¥l{Husseinyet al., 2001,
Ravindran and Blair, 1992yho reportedthat incorporating SSM in duck
diets at level greater than 15% of the diet significantly reduced body weight
and feed conversioratio. This may be due to low net protein utilization of
SSM as well as low lysine and high phytic acid content (Ravindran and
Blair, 1992).Bell et al., (1990) and Part al., (1992) reported that SSM
may provide an acceptable alternative to soybean meal in broiler ration
when fed at 15% of the diet or less. Sesame seed meal may not be suitable
as a sole source of vegetable pirotaut can be employed at not greater than
30% of total dietary protein for broilers and 23.6% for laying hens to
achieve optimal performance (Redeiyal., 1999). Rama Rao, (2008) also
reported that the nelnear decrease in food efficiency in broileeslfdiets
containing higher levels of SSM may have been due to a redtidedtion
of nutrients at higher levels of SSM in diet.
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In experiment 2at 5 weeks of age, body weights and body weight gains
of broilers fed diet containing 5% SSM or 10% SSM +tphg +probiotic
were significantly higher (P O 0.05) as
diet and all other dietary treatments. Similar result was observed with
femal e ducks. Il ncreasing SSM to 15% of
increased body welgs and body weight gains of broilers as compared to
the control diet. These results confirm results obtained &xperiment 1,
which indicated that body weights and body weight gains-aeékold
broilers fed diet containing 30% SSM were significankbyyer than those
of control, corrsoybean diet. These results are also in an agreement with
those of Bell et al. (1990) and Pan et al. (1992) who reported that SSM may
provide an acceptable alternative to soybean meal in broiler ration when fed
at 15% of bhe diet or less.

Probiotics, which contain viable organisms might exert a beneficial effect
on animal performance through modification of gastrointestinal tract (GIT)
microflora, and might replace antibiotics in feeds (Reid and Friendship,
2002).The useof probiotics in feeds often enhanagewth and health and
maintains normal intestinal microflor8roilers performance data reported
her in the 2 trail are in agreement with tigeviouslymentioned data.

Another advantage oprobiotics was reportedyb(Potter, 192) who
found that probiotics, i.e. Fermacto may provide nutrients and mycelial
fiber, effectively stimulates the growth of benefiamicro florain the small
and large intestine and the result would be better balance of bacterium
population

Furthermore, EDeek, et al., (2008) reported thatit could be
recommended that probiotic addition to the experimental diets including
different levels of C® has been found to improve growth performance in
broiler. These finding may be due to the mareaction of probiotic in
poultry, which include: maintaining normal intestinal microflora by
competitive exclusion and antagonism, altering metabolism by increasing
digestive enzymes activities and decreasing bacterial enzymes activities and
ammonia prodetion, improving feed intake and digestion and neutralizing
enterotoxinsand stimulating the immune systghmet al.,1997).

Phytase supplementation of maize and soybean meal based diets has been
reported to improve BWG and FCR (Biehl and Baker, 199baS&net
al., 1997; Wuet al., 2003), although contrasting data exist (lbraltral.,
1999; Waldrouget al.,2000; Yanet al.,2003). The requirement of available
P for broilers beyond 6 weeks of age is lower for growth performance than
tibia ash (Waldoupet al.,2000; Yaret al.,2003).
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Carcass characteristics:

Results presented ifTable 6) illustrate carcass traits during experiment
1, of which datashowed that parameters of blood, feathemd heart
percentagewere not affected by either theclusion level of SSM, phytase
and/ or pobiotic supplementationio the experimental diets. Exceptisn
were noted with breast, thigh, gizzard and livgrercentagesof which
phytase and/ oprobiotic supplementation to the SBM control diet was
significanty O 0. 01) hi gher as compared to suf
other dietary treatment$hese results are in accordance with findingglef
Deeket al., (2008), Panda&t al.,(2000)andAli,(1999), who indicated that
no significant influence on the dressing qertage and weight of internal
organs were observed in chicks receiving diets supplemented with probiotic.

Results presented in Tabl® & 10) show carcass traits of experiment 2,
of which data revaed that parameters of carcass characteristics were not
affected by either thphytase probiotic supplementation or inclusion level
of SSMin theexperimental diets. Exception was seen \high percentage
which wassignificanty(PO 0. 01) hi gher as probiotic w
the SBM control diet 485.54 g. followed by Probiotic supplementation to
the 10% SSM (430.66 g), respectivelihese results arasoin agreement
with the findings of El-Deek et al., (2008), Pandaet al., (2000) and
Ali,(1999), who indicated that no significant influence on the dressing
percentage and weight of internal organs were observed in chicks receiving
diets supplemented with probiotic. It is interesting to note that increasing
SSM dietary levels upt15% resulted in a numerically reduction in breast
weights in the # experiment. This is in line with findings of Husseinyet
al., (2001) who reported that Percent breast meat was significantly
decreased when ducks were fed 30% SSM diet comparedhattbbtained
from the groups fed the control diet.

Furthermore, in the"d experiment spleen percentage significanBy(f
0.01) increased as SSM inclusion level increased up to 15% plus phytase as
compared to all other dietary treatments. Moreover,dyescent was also
significanty PO 0. 01) d eprobiai@ inckuglon v ithé élevated
dietary SSM levelsThese finding may be due to the mode of action of
probiotic in poultry, which include: maintaining normal intestinal microflora
by competitiveexclusion and antagonism, altering metabolism by increasing
digestive enzymes activities and decreasing bacterial enzymes activities and
ammonia production, improving feed intake and digestion and neutralizing
enterotoxinsand stimulating the immune syste@in et al., 1997)
Furthermore, Rama Rao, (2008) reported that the RTC vyields and the
weights of giblet, liver and abdominal fat were reduced in groups given
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SSM as a total substitute for SBM. Similar to these observations, Kaneko et
al. (2002) also repted reduction in relative weights of breast, thigh meat,
abdominal fat and fat content in breast meat with an increase in SSM level
in broiler,. Reduced food efficiency and possibly poor utilisation of dietary
protein (as seen in serum protein conceiund in broilers receiving SSM

as a total substitute f{@BM might be responsible for low muscle protein
accretion.

Dietary treatments and phytase or Probiotic supplementation did not
influence plasma Triglyceride levelgTable 11) On the other hand,
chdesterol level reduced as dietary SSM increase in comparison to the
control diet. Also, phytase and/ or prolosupplementation to SSM diets
followed similar manner and was significantp © 0. 0 1) |l ower
control group fed SBM standard diet.

Findly, there is a variation in results observed in the literature on dietary
SSM utilization in chicken dietRama Rao, (2008). This migbe dueto
greater variability in processingmperatureduring oil extraction from the
seeds. Highemperatures (>116°) were reported to redudke availability
of lysine (Caldwell, 1958) to aextent of 17 to 50% (Villegast al.,1968;
Mamputu and Buhr, 1995). The method mbcessing for oil extraction
(screw press osolvent extraction) and temperature usedrémding the
seed might have altered the availabibifythe basic amino acids (Mamputu
andBuhr, 1995) and in turn affected the feedirajue of SSM for poultry.
Future fieldtrials are encouragein order to clarify possible utilization of
these feed ingrednts in poultry feed rations.
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Table (1): Calculated composition and nutrients contents of experimental diets, trial 1 and 2

Trial 1 Trial 2
Ingredients, (%)

SBM' SSM? 50 So + 50% SSM 25 So + 75% SSM 75 So + 25% SSM 5% SSM 10% SSM 15% SSM
Corn yellow 51.50 51.50 51.500 51.500 51.500 51.500 51.500 51.500
Soybean Meal 40.20 — 20.100 10.050 30.150 35,200 30.300 25.300
Sesame meal — 40.60 20.300 30.450 10.150 5.00 10.00 15.00
Di-Ca Ph 1.668 1.527 1.598 1.563 1.633 165 1.63 1.63
Lime Stone 1.595 0.000 0.715 0.275 1.385 1.38 1.16 0.95
Salt 0.500 0.500 0.500 0.500 0.500 0.50 0.50 0.50
Veg. oil 4.112 4.103 4.107 4.108 4,109 4.13 4.11 4.12
Lys 0.000 0.597 0.250 0.420 0.065 - — 0.09
Meth. 0.0381 — - - o 0.070 0.099 0.130
Pre-Mix® 0.300 0.300 0.300 0.300 0.300 0.300 0.300 0.300
Sand 0.087 0.873 0.630 0.837 0.207 ' 0.280 0.396 0.498
Total 100.000 100.000 100.000 100.000 100.000 “100.00 100.00 100.00
Calculated analysis, % .
cp 22.07 22.04 22.05 22.05 22.06 22.041 22.06 22.04
ME, keal/kg 3000 3000 3000 Jooo 3000 3000 3000 3000
Lys 1.215 1.100 1.109 1.101 1.102 1.126 1.040 1.041
Meth 0.380 0.588 0.465 0.527 0.403 0.441 0.502 0.563
Iso-Leu 0.937 0.762 0.850 0.806 0.894 0.914 0.894 0.871
Ca 1.000 1.063 1.000 1.000 1.087 1.000 1.000 1.000
Avail P, 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
Total P, 0.756 1.021 0.888 0.957 0.822 0.788 0.821 0.853

SBM': Soybean meal

*Minerals & vitamins premix: Added as 3 Kg/ton of diet and suj
Vit E 10 mg, Vit. K; 2 mg, Vit B, | mg. Vit. B, 4 mg, Vit. B¢ 1.5 mg, Pantothenic acid 10 mg, Vit. By,

0.05 mg, Choline Chloride 500 mg

SSM*; Sesame seed

meal

. Zn 55 mg, Cu 10 mg, Fe 30 mg, | | mg, Se 0.1 mg, Mn 55 mg, Ethoxyquin 3,000 mg.

pplied the following (as mg or LU. /kg of diet): Vit. A 12,000 .U, Vit. D; 2,000 1.U,,
0.01 mg, Folic acid I mg, Niacin 20 mg, Biotin
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Table (2): Composition of diets used in the total protein efficiency
experiment for sesame seetheal protein evaluation

. Diets

Ingredients, % Control Tested
Wheat 50.00 50.00
Soybean meal (44%) 25.40
Sesame seed med 37.40
(30%)
Yeast 1.15 1.15
Veg.oll 0.02 0.017
Di-Calcium P 2.03 1.65
Limestone 142 1.02
Min. & Vit. Premix* 0.30 0.30
NacCl 0.50 0.50
HCI-Lysine 0.17 0.46
DL-Methionine 0.05
Sand 17.96 750
Total 100.00 100.00
Calculated values,(%):
ME Kcal/Kg 3000 3000
Crude protein 18.73 1863
Crude fiber 0.24 1.01
Ether extract 1.25 3.68
Methionine 0.32 0.56
Lysine 1.07 1.02
Calcium 1.08 150
Avail. Phosphorus 0.50 0.50

*Minerals & vitamins premix: Added as 3 Kg/ton of diet andiplied the following (as mg or
I.U. /kg of diet): Vit. A 12000 I.U., Vit. D; 2,000 1.U., Vit. E 10 mg, Vit. K2 mg, Vit B; 1 mg, Vit.
B, 4 mg, Vit. Bs 1.5 mg, Pantothenic acid 10 mg, Vit;,®.01 mg, Folic acid 1 mg, Niacin 20 mg,
Biotin 0.05 mg, Chahe Chloride 500 mg, Zn 55 mg, Cu 10 mg, Fe 30 mg, | 1 mg, Se 0.1 mg, Mn 55
mg, Ethoxyquin 3,000 mg.

110



Sesame Meal SegBroilers, Phytase, Probiotic

Table (3): The chemical composition and amino acid contents of sesame
seed meal and soybean meal used in the experiment
Sesame seed Sesame seed Soybean meal

Nutrient, (%)

meal meal, NRC (94) 44%
Moisture 8.40 7.00 9.00
CP 29.52 43.80 43.98
EE 11.40 6.50 0.80
NFE 40.17 --- 33.32
CF 5.36 7.00 5.90
Ash 5.15 --- 6.5
Amino acids (%)
Met. 0.71 1.22 0.64
Cys. 0.64 0.72 0.67
Met + Cys 1.35 1.94 1.31
Lys. 0.60 0.91 2.75
Thr. 0.93 1.40 1.76
Arg. 3.36 4.68 3.28
lle. 0.90 1.51 2.01
Leu. 1.23 2.68 3.44
Val. 1.06 1.91 2.08
His. 0.83 0.99 1.21
Phy-Ala. 1.12 1.93 2.31
Try. 0.41 1.48 0.57
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