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ABSTRACT: 
1
Two trials were conducted to evaluate sesame seed meal 

(SSM) replacement of broiler diets ingredients. The 1
st
 trial included 5 

major dietary treatments using 360 day old Ross commercial broilers: 1) 

Corn + soybean meal (SBM) "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 was then divided into 4 sub-

treatments of: 0 supplements; + 0.1% phytase; + 0.1% probiotic; and/ or + 

0.1% phytase + 0.1% probiotic to total all dietary treatments to 20 

treatments. The 2
nd

 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 in a similar design to trial one; to 4 

sub-treatments to sum up all dietary treatments to a total of 16 sub-

treatments. Chickens in both trials were kept under similar management 

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 1
st
 wk of age. At the end of the 

experiment, estimated slaughter yield were also carried out. Total protein 

efficiency (TPE) assay of SSM was evaluated, and plasma cholesterol and 

triglycerides were measured using enzymatic kits. 

In trail 1, live body weights and weight gains of 6-week old broiler chicks 

fed the control diet were (P Ò 0.05) higher than those of all other dietary 

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 consumed 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 the control group. In 2
nd

 trail, at 5 weeks of age, body 

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

probiotic  were higher (P Ò 0.05) as compared to those fed the control diet. 

Dietary treatments and phytase or probiotic supplementation did not 

influence plasma triglyceride levels. On the other hand, cholesterol levels 

were reduced as dietary SSM increased in comparison to the control diet. 

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

similar manner and was significantly (P Ò 0.01) lower than the control 

group fed SBM standard diet. The method of processing for oil extraction 

and temperature used for roasting 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 worldwide trend to feed poultry diets of all plant protein 

sources. However, soybean meal, the most commonly plant protein used in 

poultry diets, is becoming extremely expensive in the last decade especially 

in developing countries.. Therefore, search for alternative vegetable protein 

sources, which are cheap and locally available, has become an urgent 

subject to poultry nutritionists (El-Housseiny et al. 2001). 

Sesame (Sesamum indicum) seed is a traditional health food around the 

world, and is composed of 45 to 50% lipid, 15 to 20% protein, and 10 to 

15% carbohydrate (Lee et al., 2005). Sesame seed meal (SSM) may also, 

constitute to be good vegetable protein sources for use in poultry diets in 

regions where they are readily available and relatively inexpensive. Because 

the sesame meal is the residue after pressing the oil from the seed, it is an 

excellent source of protein ranging from (28.40 %; El-Housseiny et al, 

2001) to (52.9 % CP; Kaneko et al., 2002) and has an amino acid 

composition similar to that of soybean meal (47.7% CP; Mamputu et al, 

1995). The SSM could partially replace soybean meal in the diet as a source 

of plant protein for chicks (Bell et al., 1990; Pan et al., 1992; Kang et al., 

1999) and ducklings (Dey et al., 1982; El-Husseiny et al., 2001). 

Research conducted on SSM indicated that it may provide an acceptable 

alternative to soybean meal in broiler rations when substitution level is 15% 

or less (Bell et al., 1990; Pan et al., 1992; Kang et al., 1999). Moreover, 

Jacob et al. (1996) indicated that live body weight was significantly higher 

for chicks fed on SSM compared with those receiving soybean meal or 
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sunflower seed meal. However, broilers performance was depressed by 

feeding a diet containing SSM at 30% of dietary CP (Mamputu and Buhr, 

1995).  

Yeast culture (as probiotics; Pro) 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 contains large amount of the 

metabolites components which inhibiting harmful bacteria by altering 

intestinal pH (Makled, 1991). Recently, manufacturers produced dry yeast 

(Saccharomyces cervisiae) commercially as growth promoter (as probiotics) 

to prohibit use of antibiotics 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 the growth 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 conversion and reduced mortality rate. Also, similar results 

were reported by Soliman et al, (2000) with rabbits, Abd El-Azeem et al, 

(2001) with Japanese quails, and Savage and Mirosh, (1990) with turkey 

breeder hens. Usage of Pro enables the host animal to return 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 pathogenic bacteria (Miles, 1993), prevent 

diarrhea (Makled, 1991). Furthermore, Pro produces lactic acid which alter 

the pH of chicken gut making it improper media for harmful bacteria such 

as salmonella and pathogenic species of E. coli (Leesson and Major, 1990), 

improve nutrient availability and absorption (Sellars, 1991), stimulate 

appetite (Nahashon et al, 1994), produce digestive enzymes (Lee and Lee, 

1990), and improve intestinal microbial balance (Fuller, 1989). 

Phytase (Phy) utilization "supplementation" in poultry diets has become 

widespread and extensive due to public concern surrounding phosphorus 

pollution, and its ability to increase non phytate phosphorus (NPP) 

utilization. The positive effects of Phy includes broilers (Denbow et al., 

1995; Sebastian et al., 1998; Ravindran et al.,, 1999; El-Medany and El-

Afifi, 2002; Abd-Elsamee; 2002; Abd El-Hakim and Abd El-Samee, 2004) 

and laying hens are well documented (Van der Klis et al., 1997; Gordon and 

Roland, 1997, 1998; Boling et al., 2000; Jalal and Scheideler, 2001; 

Keshavarz, 2003; Wu et al., 2006). Phytic acid also reduces the activity of 

pepsin, trypsin, and Ŭ-amylase (Sebastian et al 1998). Cereal based poultry 
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diets supplemented with microbial Phy result in increased digestibility and 

availability of phytate bound phosphorus, calcium, zinc and copper. 

Microbial phytase supplementation has also been shown to increase the 

digestibility of crude protein and amino acids (Sebastian et al 1998). 

Phytase enzyme supplementation has been shown to reduce phosphorus and 

nitrogen excretion (Leske and Coon, 1999; Jalal 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 in vivo bioefficacy (Wu et al., 

2006). 

Therefore, the objective of this study is to investigate the effect of 

feeding different levels of SSM as a replacement for SBM with the 

supplementation of phytase (Phy) and/or pro-biotic (Pro) on performance, 

blood constituents and carcass traits of broiler chicks. 

MATERIAL S AND METHODS 

 The current experimental work was carried out at the Agriculture 

Research Center at Hada El-Sham, Faculty of Meteorology Environmental 

and Arid Land Agriculture, King Abdulaziz University - Saudi Arabia. 

Experimental work was conducted in two trials. The 1
st
 trial (n=360 birds) 

included diets of 5 major dietary treatments (Table 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 was also divided to 4 sub-treatments of: (0 supplements); (+ 

Phytase); (+ Probiotic); and (+ Phytase + Probiotic) to sum up all dietary 

treatments to a total of 20 treatments.  

In the 2
nd

 trial, (n= 336 birds) dietary diets consisted of 4 dietary major 

dietary treatments (Table 1) including 1) Corn + SBM "control diet"; 2) 

Corn + 5% SSM; 3) Corn + 10% SSM; and 4) Corn + 15% SSM. 

Furthermore, and similar to trial one, each dietary treatment was then 

divided to 4 sub-treatments of: (0 supplements); (+ Phytase); (+Probiotic); 

and (+ Phytase + Probiotic) to sum up all dietary treatments to a total of 16 

treatments. 

Enzyme description: The Phytase (Phy) used in this study is Zympex P 

5000
2
 Phytase which is a dry stabilized preparation manufactured by 

Impextraco Company, Belgium. It is a phytase preparation from fungal 

origin. Phytase was added at the level of 0.1%; 100g/ton, with a minimum 

guaranteed Phytase level of 5,000 PIAU/gram.  
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Probiotic description: The probiotic preparation (Pro) used is a 

commercially available product wet yeast
3
which contains Saccharomyces 

Cervistae (1000 million/ gm product) blended with phytase as a digestive 

enzyme. Probiotic mixture was added at the level of 1%; 1g/kg diet. 

Birds and Diets: Diets calculated chemical analyses are presented in 

(Table 1). Each experimental diet was formulated to meet nutrients 

recommendation of Ross management guide which met or exceeded the 

NRC (1994) nutrients requirements recommendations. In the 1
st
 trial, a total 

of three hundreds and sixty one day old Ross commercial broiler chicks
4
, 

were randomly assigned to 20 experimental groups, each group was 

represented by chicks in three replicates pens of six broilers. 

The 2
nd

 trial consisted of three hundreds and thirty six one day old Ross 

commercial broilers, which were randomly assigned to 16 experimental 

groups, each group was represented by chicks in three replicates pens of 

seven broilers each. Chickens in both trials were kept under similar 

management conditions.  

Chicks were housed in an environmentally controlled facility with a daily 

target temperature of 22°C. Feed and water were provided for ad libitum 

consumption. The proximate analysis of sesame in comparison to soybean 

meal is presented in (Table 3). 

Measurements: The following criteria were measured and/or calculated: 

body weight, body weight gain, feed consumption, and feed conversion 

ratio was calculated starting 1
st
 wk of age. At the end of the experiment, 

estimated slaughter yield were also carried out by randomly using four 

broilers around the average body weight from each treatment group. 

Selected chickens were deprived from feed for 12 hours, weighed and were 

slaughtered to complete bleeding, followed by plucking feathers then 

weighted. Carcass weight, dressing, abdominal fat, and intestine weight 

were recorded and intestine length was also measured. 

Total protein efficiency (TPE): Assay of SSM was evaluated according 

to the procedure described by Woodham et al., (1972), where 40 chicks 14-

day old were divided into two groups with 4 replicates of 5 birds each with 

using experimental diets presented in (Table 2). 

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

                                                 
3
Al -Takamolya Industries. According to specifications of Farmacobia, UK. Sadko trade. 

Sharkya Egypt 
4
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 kits (Biodiagnostic)
5
. 

Statistical Analysis: In trials 1 and 2, all data were analyzed using the 

GLM procedures of SAS for a Complete Randomized Design (CRD). All 

dietary treatments (20 and 16 dietary treatments in the 1
st
 and 2

nd
 trials, 

respectively) were considered fixed effects. Significant treatment 

differences were established using the LSMEANS statement in SAS (SAS, 

2003). A one way analysis was implemented and the following model was 

used to determine differences between treatment groups:  

Y ij = ɛ + ai + eij 

Where Yij = variable measured; ɛ = overall mean; ai = effect of the i
th
 

level of A; and eij = error component. Significance of difference was based 

on the probability of a type III error set at (P Ò 0.05). The differences 

among means were tested utilizing Duncanôs multiple range test (Duncan, 

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 of SSM were found to be 8.40, 29.52, 11.40, 40.17, 

5.36, and 5.15% for moisture, CP, EE, NFE, CF and ash, respectively 

(Table 3) whereas it contains 2865 kcal ME/kg. These data are in an 

agreement with those reported by El-Husseiny et al. (2001), Hashem (1997) 

and El-Husseiny et 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 in Lys and 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 Arg. El-Husseiny et al. (2001), NRC 

(1994) reported that Soybean meal contains about 6.25, 4.00, 7.82 and 4.57 

as a percentage of crude protein for Lys, Thr, Leu, and Ile, respectively. 

Total protein efficiency of the tested material (SSM) was lower than that 

of soybean meal (Table 5). The poor protein quality for SSM tested 

biologically by chicks assay of TPE was probably due to its badly balanced 

amino acid pattern and /or to its poor availability of some amino acids 

especially lysine when compared with that of soybean meal.  
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Broiler  Chicks Performance 

In experiment 1, live body weight and body weight gain of 6-week old 

broiler chicks fed the control diet were significantly (P Ò 0.05) higher than 

those of all other dietary treatments. However, body weights and body 

weight gains of broilers fed diets containing 50% of either SSM or soybean 

meal (SBM) were significantly lower than those of the control diet (Table 

5). Broilers fed diets containing 100% and/ or 75% SSM consumed less feed 

as compared with that of the control diet of 87.61, 79.91 and 95.08, 

respectively. Feed conversion ratio from broilers fed all dietary treatments 

and the control were below expectations but rather not significantly 

different from that of the control group.  

Although all diets utilized in this trail were formulated to be isocaloric, 

there was a very huge variation in all performance criteria. This might be 

due to multiple reasons: 1. SSM dietary levels used were very high and 

caused a poor performance as a result of higher dietary SSM in conjunction 

with the poor amino acids quality in SSM (El-Husseiny et al.2001, NRC 

1994); 2. There might be a variation in the determined TME values of SSM. 

Jucoh et al. (1996) reported that variation in TME values for the feedstuffs 

used in diets formulation may account for the variation observed in 

performance among tested diets. The higher TME value for the sesame seed 

cake diets (15.2 MJ kg-ó) as compared to the SBM diets (14.8 MJ kg-ó) may 

have contributed to the improved performance observed for the SSM fed 

broilers. However, these reported data utilized lower dietary SSM levels 

than dietary SSM levels used in our trial.  

Dietary SSM utilized in this trial reached a 100% replacement of the 

SBM, and yet caused a major depression in broiler chicks performance. 

These results agree with those reported by (El-Husseiny et al., 2001, 

Ravindran and Blair, 1992) who reported that incorporating SSM in duck 

diets at level greater than 15% of the diet significantly reduced body weight 

and feed conversion ratio. 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 Pan et 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 protein but can be employed at not greater than 

30% of total dietary protein for broilers and 23.6% for laying hens to 

achieve optimal performance (Reddy et al., 1999). Rama Rao, (2008) also 

reported that the non-linear decrease in food efficiency in broilers fed diets 

containing higher levels of SSM may have been due to a reduced utilization 

of nutrients at higher levels of SSM in diet. 
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In experiment 2, at 5 weeks of age, body weights and body weight gains 

of broilers fed diet containing 5% SSM or 10% SSM + phytase + probiotic  

were significantly higher (P Ò 0.05) as compared to those fed the control 

diet and all other dietary treatments. Similar result was observed with 

female ducks. Increasing SSM to 15% of the diet significantly (P Ò 0.05) 

increased body weights and body weight gains of broilers as compared to 

the control diet. These results confirm results obtained from experiment 1, 

which indicated that body weights and body weight gains of 6-week-old 

broilers fed diet containing 30% SSM were significantly, lower than those 

of control, corn-soybean 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 the 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 use of probiotics in feeds often enhances growth and health and 

maintains normal intestinal microflora. Broilers performance data reported 

her in the 2
nd

 trail are in agreement with the previously mentioned data.  

Another advantage of probiotics was reported by (Potter, 1972) who 

found that probiotics,  i.e. Fermacto may provide nutrients and mycelial 

fiber, effectively stimulates the growth of beneficial micro flora in the small 

and large intestine and the result would be better balance of bacterium 

population.  

Furthermore, El-Deek, et al., (2008) reported that it could be 

recommended that probiotic addition to the experimental diets including 

different levels of CGM has been found to improve growth performance in 

broiler. These finding may be due to the mode of action 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 production, improving feed intake and digestion and neutralizing 

enterotoxinsand stimulating the immune system, (Jin et al., 1997). 

Phytase supplementation of maize and soybean meal based diets has been 

reported to improve BWG and FCR (Biehl and Baker, 1997; Sebastian et 

al., 1997; Wu et al., 2003), although contrasting data exist (Ibrahim et al., 

1999; Waldroup et al., 2000; Yan et al., 2003). The requirement of available 

P for broilers beyond 6 weeks of age is lower for growth performance than 

tibia ash (Waldroup et al., 2000; Yan et al., 2003). 
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Carcass characteristics:  

Results presented in (Table 6) illustrate carcass traits during experiment 

1, of which data showed that parameters of blood, feather, and heart 

percentages were not affected by either the inclusion level of SSM, phytase 

and/ or probiotic supplementation to the experimental diets. Exceptions 

were noted with breast, thigh, gizzard and liver percentages of which 

phytase and/ or probiotic  supplementation to the SBM control diet was 

significantly (P Ò 0.01) higher as compared to supplementing phytase all 

other dietary treatments. These results are in accordance with findings of El-

Deek et al., (2008), Panda et 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.  

Results presented in Tables (9 & 10) show carcass traits of experiment 2, 

of which data revealed that parameters of carcass characteristics were not 

affected by either the phytase, probiotic supplementation or inclusion level 

of SSM in the experimental diets. Exception was seen with thigh percentage 

which was significantly (P Ò 0.01) higher as probiotic was supplemented to 

the SBM control diet 485.54 g. followed by Probiotic supplementation to 

the 10% SSM (430.66 g), respectively. These results are also in agreement 

with the findings of El-Deek et al., (2008), Panda et 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 up to 15% resulted in a numerically reduction in breast 

weights in the 2
nd

 experiment. This is in line with findings of El-Husseiny et 

al., (2001) who reported that Percent breast meat was significantly 

decreased when ducks were fed 30% SSM diet compared with that obtained 

from the groups fed the control diet. 

Furthermore, in the 2
nd

 experiment spleen percentage significantly (P Ò 

0.01) increased as SSM inclusion level increased up to 15% plus phytase as 

compared to all other dietary treatments. Moreover, bursa percent was also 

significantly (P Ò 0.01) decreased with probiotic inclusion in the elevated 

dietary SSM levels. These finding may be due to the mode of action 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 production, improving feed intake and digestion and neutralizing 

enterotoxinsand stimulating the immune system, (Jin et al., 1997). 

Furthermore, Rama Rao, (2008) reported that the RTC yields 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 reported 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 concentration) in broilers receiving SSM 

as a total substitute for SBM might be responsible for low muscle protein 

accretion. 

Dietary treatments and phytase or Probiotic supplementation did not 

influence plasma Triglyceride levels (Table 11). On the other hand, 

cholesterol level reduced as dietary SSM increase in comparison to the 

control diet. Also, phytase and/ or probiotic supplementation to SSM diets 

followed similar manner and was significantly (P Ò 0.01) lower than the 

control group fed SBM standard diet. 

Finally, there is a variation in results observed in the literature on dietary 

SSM utilization in chicken diet Rama Rao, (2008). This might be due to 

greater variability in processing temperature during oil extraction from the 

seeds. High temperatures (>115 C°) were reported to reduce the availability 

of lysine (Caldwell, 1958) to an extent of 17.9 to 50% (Villegas et al., 1968; 

Mamputu and Buhr, 1995). The method of processing for oil extraction 

(screw press or solvent extraction) and temperature used for roasting the 

seed might have altered the availability of the basic amino acids (Mamputu 

and Buhr, 1995) and in turn affected the feeding value of SSM for poultry. 

Future field trials are encouraged in order to clarify possible utilization of 

these feed ingredients in poultry feed rations. 
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Table (2): Composition of diets used in the total protein efficiency 

experiment for sesame seed meal protein evaluation 

Ingredients, % 
Diets 

Control  Tested 

Wheat 50.00 50.00 

Soybean meal (44%) 25.40 --- 

Sesame seed meal 

(30%) 

--- 37.40 

Yeast 1.15 1.15 

Veg. oil   0.02 0.017 

Di-Calcium P 2.03 1.65 

Limestone 1.42 1.02 

Min. & Vit. Premix* 0.30 0.30 

NaCl 0.50 0.50 

HCl-Lysine 0.17 0.46 

DL-Methionine 0.05 --- 

Sand 17.96 7.50 

Total 100.00 100.00 

  

Calculated values, (%):   

ME Kcal/Kg 3000 3000 

Crude protein  18.73 18.63 

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 1.50 

Avail. Phosphorus   0.50 0.50 
*Minerals & vitamins premix: Added as 3 Kg/ton of diet and supplied the following (as mg or 

I.U. /kg of diet): Vit. A 12,000 I.U., Vit. D3 2,000 I.U., Vit. E 10 mg, Vit. K3 2 mg, Vit B1 1 mg, Vit. 

B2  4 mg, Vit. B6 1.5 mg, Pantothenic acid 10 mg, Vit. B12 0.01 mg, Folic acid 1 mg, Niacin 20 mg, 

Biotin 0.05 mg, Choline Chloride 500 mg, Zn 55 mg, Cu 10 mg, Fe 30 mg, I 1 mg, Se 0.1 mg, Mn 55 

mg, Ethoxyquin 3,000 mg. 
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Table (3): The chemical composition and amino acid contents of sesame 

seed meal and soybean meal used in the experiment 

Soybean meal 

44% 

Sesame seed 

meal, NRC (94) 

Sesame seed 

meal 
Nutrient, (%)  

9.00 7.00 8.40 Moisture  

43.98 43.80 29.52 CP  

0.80 6.50 11.40 EE  

33.32 --- 40.17 NFE  

5.90 7.00 5.36 CF  

6.5 --- 5.15 Ash  

    

   Amino acids (%) 

0.64 1.22 0.71 Met.  

0.67 0.72 0.64 Cys.  

1.31 1.94 1.35 Met + Cys  

2.75 0.91 0.60 Lys.  

1.76 1.40 0.93 Thr.  

3.28 4.68 3.36 Arg.  

2.01 1.51 0.90 Ile.  

3.44 2.68 1.23 Leu.  

2.08 1.91 1.06 Val.  

1.21 0.99 0.83 His.  

2.31 1.93 1.12 Phy-Ala.  

0.57 1.48 0.41 Try.  
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