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Evaluation of the Feeding Value of Sesame Oil Meal and Effects of
Its Dietary Supplementation on the Performances of Laying Hens
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ABSTRACT Two experiments were conducted to evaluate the feeding values of sesame oil meal (SOM) and to investigate
the effects of its dietary supplementation on egg production in laying hens. In experiment 1, the values of true metabolizable
energy (TME), nitrogen corrected true metabolizable energy (TMEn) and true amino acid availability (TAAA) were determined
by force-feeding 16 ISA-Brown roosters and collecting the total excreta from the birds. The TME and TMEn of SOM were
2.30 and 1.99 kcal/g, respectively, and the average TAAA of 15 amino acids was 76.93%. In experiment 2, a total of ninety,
48 weeks old ISA-Brown layer were randomly divided into 9 groups of 10 birds each and assigned to three experimental
diets containing 0, 5 and 10% SOM for 4 weeks (30 birds per treatment). The inclusion of SOM into laying hen diets at
the 5 and 10% level did not affect production and quality of egg. The C18:3 @3 content of egg yolks in the 10% SOM
group was higher than the other groups, but not significantly. There were no adverse effects on blood parameters in layers
fed treated diets containing 5% or 10% SOM. The results indicate that SOM can be used for layers diet up to 10% without
any significant negative effects on egg production and quality.
(Key words : sesame oil, true metabolizable energy, true amino acid availability, egg production, laying hens)
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Table 1. Composition of layer diets containing different levels

of sesame oil meal

Sesame oil meal

Items Control
5% 10%
%

Yellow com 8% 64.39 64.68 64.73
Corn gluten meal 2.29 227 227
Soybean meal 44% 20.98 15.90 10.85
Limestone 7.77 7.50 6.90
Tricalcium phosphate 2.74 2.87 345
Salt 0.36 0.36 0.36
Choline-Cl 0.26 0.29 0.32
Animal fat 0.61 0.50 0.50
Lysine-HCl 0.12 0.22 0.31
DL-methionine 0.28 0.21 0.14
Mineral mix' 0.10 0.10 0.10
Vitamin mix’ 0.10 0.10 0.10
Sesame oil meal 0.00 5.00 10.00
Total 100.00 100.00 100.00
Calculated analysis

DM, % 88.03 88.50 89.02
CP, % 16.10 16.10 16.10
Ether extract, % 3.45 4.00 4.65
Crude fiber 2.70 2.83 2.95
Crude ash, % 12.81 12.75 12.83
Ca, % 3.80 3.80 3.80
Available P, % 0.37 0.37 0.37
TMEn, keal/kg 2,794 2,794 2,794

! Provides per kg of diet(vitamin A, 8,000 TU/kg; vitamin Dj,

1,600 IU/kg; vitamin E, 10 ppm; vitamin K, 2 ppm; vitamin By,
1.5 ppm; vitamin B, 4 ppm; pantothenic acid, 5 ppm; vitamin
Bs, 2 ppm; vitamin By, 0.01 ppm; niacin, 20 ppm; folic acid,
0.4 ppm, Choline, 500 ppm; cobalt, 0.3 ppm; copper, 6 ppm;
iron, 50 ppm; iodine, 0.6 ppm; manganese, 30 ppm; selenium,
0.15 ppm; zinc : 40 ppm). AEC, 1987. Table 1. Chemical and

amino acid compositions of sesame oil meal (as fed basis).
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> EYELA N-N series, Tokyo Rikakikai, Ltd., Tokyo, Japan.
* HP 6890 series, Hewlett-Packard, Atlanta, USA.
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Table 2. Chemical and amino acid compositions of sesame oil
meal (as fed basis)

Sesame oil meal
%

Chemical analysis

Moisture 3.99
Crude protein 39.13
Ether extract 1541
Crude fiber 13.94
Ash 8.89
Amino acids
Val 1.75
Met 1.07
Ile 1.39
Leu 2.40
Thr 1.35
Phe 1.71
His 0.93
Lys 0.95
Arg 4.36
Asp 324
Cys 0.77
Tyr 1.43
Ser 1.72
Glu 7.14
Ala 1.78
KOH solubility 52.50

Table 3. Fatty acids composition of sesame oil meal

Fatty acids' Sesame oil meal
%
C16:0 395
Cl6:1 w7 0.12
C18:0 5.29
Ci81 w9 33.77
Cl182 w6 38.60
Cl83 w 9.65
Unidentified 3.62
Total 100
Total w3 9.65
Total w6 38.60
Total w3/w6 0.25
SFA’ 1424
MUFA® 33.89
PUFA? 48.25
MUFA/SFA 238
PUFA/SFA 3.39

' Number of carbon atoms: number of double bonds, followed by
the position of the first double bond relative to the methyl end.

2 SFA, saturated fatty acids; MUFA, monounsaturated fatty acids;
PUFA, polyunsaturated fatty Acids.

Table 4. Metabolizable energy values of sesame oil meal
(dry matter basis)

TME' TMEn'
----------------- keal/g -~
Sesame oil meal 2.30 £ 0.10 1.99 + 0.09

! TME, true metabolizable energy; TMEn, nitrogen corrected true
metabolizable energy.

Values are means=SE.
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Table 5. True amino acid availability of sesame oil meal

(dry matter basis)

Availability
% -

Val 76.94+1.65
Met 81.51+1.56
Ile 78.92+1.78
Leu 79.48£1.59
Thr 74.39+1.83
Phe 78.53+£1.67
His 76.46+1.58
Lys 67.15+1.73
Arg 88.38+0.95
Asp 72.16+£1.45
Cys 66.58+1.82
Tyr 79.67+1.61
Ser 82.16+0.89
Glu 80.21£147
Ala 71.47£1.54
Mean 76.93

Values are mean=*SE.

Table 6. Effect of feeding sesame oil meal on the egg
production rate, egg weight, daily egg mass and feed

intake in layers

Sesame oil meal

Item Control
5% 10%
Egg production
85.12+1.11  84.82+1.01 83.681+0.77
rate, %
Egg weight, g 67331033  67.3010.15 67.1610.44
Egg mass,
32+1.82  57.08%1. 56.20+1.41
ofhen/day 573 L 5 08 0+1
Feed intake
’ .52+0. 6.77+0.22 125.21+0.69
o/hen/day 127.52+0.85 126.77+0.22 21+0

Values are mean+SE.

LA 7 B

BF 5% 2 10% H7F77F Abgo] HnkE o
ARt BAA felate gldlon, daoMm & o]
7} 9= Ao 2 VElstth. Mamputu and Buhr (1995)= o 5
Hhih gepEk Y7t Abghg 2wl doE 2ol st
[ATE B A7 XS 292 Lusn. a8g 3

Ao} BATF978)] AFolNE thzTol wla) sujet
82% H7F7oA Arge] felabA AstEitke gk

ARE AALsATE vkl A7 eEo] fAR e E st
I A A 2Rl A3t vebd 2 Supek 3
7Vl A AE-SE Z1EF T 2ol Aol W ERl Ao
At Eh F et RIT(1978)2] ATtellA Eebk 82%
A7 FehS ARSERA] BAE, B AT E st
1l 5% 2 10% H7brol A s 2hzt ) 5uke- 15.9%2} 10.85%
FEoZ ARSI

£ Ao datatEe ozl sntet 5% 2 10%
7F7 zHoll & Rolrt fi9len, o] Mamputu and Buhr
(1995)7F Zmpa} 6.8% I Aol dakdakol A {8t 2jo]
7t 1t Ruek fARE Aoty FAget dRlqt
(1978)= thzxol vla] Swhdl 42% H7lolres Liket
F2 FoHQl Aol E HolA] AT, ZHkEk 82% Hot
ToAe dikrare] foJsiAl AstEdtta sk

B A9 713t Fo HiF AL Fol M= 29} anf
k5% 2 10% 7 7hell felgh Aol gt svpeke
o]- &gt Ma Al AlRAdFH ol i B vl o
Bl #-8F 5(1967), W17 5(1975)2] Kad] o]&hA &t
1S H1slA S of i "o, JxpEk Hobtel] vt
S A RAH S B35, el e} Rl (1976)= Zrbdt
UFaa Bl 9% FEo R Arketd s W AlEA
FHgo] VRN T L St S A|AFSE T Mamputu
and Buhr(1995)F tZ&7¢} Snpat 8.5% 71zt AlgAd
HAZ Aol7} ARt Ak

Sepl AR o] 7w ALE A F ol Ak of
froll tialA] A 33l BHEdt xR 18] Srpdlo]
HzatA gt o gy 7|54 Astg F2E s de A
24 = gk & Aol e R 7s Fwiek A7t
ABAFAFANA Zelrt GAD R AR 194 24 B
wheke] TMEng &7 2 Atz 7} SLstA A3 AlRE
Wil 7] W E Alsdch

o WL 4

N

2. wFE 9 ozl ojxls H3
Sul} S45g 72E @ UET AR Tk 5%
2 10% Y74 AR S FHE ) Havgh unit, G337}



Im et al.: Evaluation of the Feeding Value of Sesame Oil Meal 261

Ae R 3zt FA o viAE dEgo] g A Table 79|
HeEPdtt B A4 Haugh unite Sokt 10% H7H
NA] D)=} uHE) 5% H7Fel] ¥)g) ohas Wghon), &
o3t Aol = gle A2 Yehth d&3 oA A el7-3te|
2 alole AT

A AR ol Erpake] H7FAlo| Haugh unit =
g 22 dd gEo] Wkitle AT ZAde O
g ek A e ATH1978)2] AT Baro] ot
F5FFd A TE Adstue 5y, A, sepdd
NFH Ml el W3 A ke 2pol 7}k itk
o1, Mamputu and Buhr(1995) €A tzFel Swjup
9.14% 7} 7boll Haugh unit @ W3 FFof|A] 2oz} ¢l
Atte 2342 Ruslgoh 2 Aol gz vlg] &ot
1 5% 2 10% F7H Zhol] @2t Ao A & ztel 7t gl%le
W, W7} FA = g2l vlsl] ek 5% E 10% H7Ho
Al tha FRke Aol ey Fo gk Alol= A=A

29tk

o yE Jo % (L

oh

3. W & RE Y XA 24Mof| ojx|ls E"

ety SE 7|22 3 R AR EebEe
5% 2 10% F715 A AR E F9319S W Ak A
w2 FAA T L AP 243 Table 8o e
ok e U EA A gEpo] slojA] BE X TolA] 28% W
Q2 wl¢ IR} HLr] S9N T35 2 EF
wolo 9&] g o XA ke ek &sktka 3%
o} dubd oz W3k ) XA 2432 FA3 §A19 x4
A 24T IS AV stk LS HERERK(1994)00

Slahel 12ALE Fol 7ol lstel A6 % BuelRE 3

0

MW

Table 7. Effect of feeding sesame oil meal on Haugh unit, yolk
color, eggshell strength, and eggshell thickness in

layers
Sesame oil meal
Item Control
5% 10%
Haugh unit 84.98+136 84.37+1.24 82971215
Yolk color 7.891+0.08 7.65+0.10 7.69+0.14
Egg shell strength,
; 3.95+0.12 4.00+£0.13  4.15+0.17
kg/em
Egg shell thickness,
B8 Shem THCKIESS, 38204050  30.024022  38.86+0.42
mm X 100

Values are mean+SE.

Table 8. Effect of feeding sesame oil meal on the total lipid
content and fatty acid composition of egg yolks in
layers (MeanstSE)

Sesame oil meal

Items Control

5% 10%

%
Total lipid content 57644534 27084599 28.26+5.64
Fatty acids’
Cl14:0 0354002 0334001  0.34+0.02
Cl4:1 0074001  0.08+0.01  0.07+0.01
C16:0 25.5740.60 25.2840.56 24.64+0.54
C16:1 o7 3524019 3994022  3.57+0.29
C18:0 7.56+£091 7954031  827+0.23
Cl18:1 9 43.67+087 44704032 42.66+0.87
C182 6 13.70+046 11.57+0.03 13.56+0.99
C18:3 038+0.10  0.58+0.14  142+1.06
C20:0 - 0.01+001  0.02+0.01
C20:1 0214£0.04  0.1940.05  024+0.03
C20:2 w6 0.094+0.03  0.10£0.00  0.12+0.01
€203 0124001 0124000  0.14+0.01
C20:4 w6 205+0.10  1.87+008  2.02+0.04
C20:5 03 0.124£0.01  0.13+001  0.14+0.00
C22:6 »3 0.8240.06  0.76+023  1.12+0.04
Others 1.58+0.11 1764009  1.82+0.12
Total w3 1.32 1.87 231
Total w6 15.87 13.56 15.72
Total w3/w6 0.08 0.14 0.15
SFA® 33.49 33.58 33.29
MUFA? 4747 48.95 46.54
PUFA2 17.46% 15.70° 18.35°
MUFA/SFA 1.42 1.46 1.40
PUFA/SFA 0.52 0.47 0.55

_1 Number of carbon atoms: number of double bonds, followed by
the position of the first double bond relative to the methyl end.

2 SFA, saturated fatty acids; MUFA, monounsaturated fatty acids;
PUFA, polyunsaturated fatty acids.

*® Means within a row with no common superscripts  differ
significantly(P<0.05).
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Table 9. Effect of feeding sesame oil meal on GOT, G-GT,

BUN and cholesterol concentration in layers

Sesame oil meal

Item Control
5% 10%

GOT, UL 141.40+13.57 152.33+£10.33 154.00+ 6.61
G-GT, UL’ 3.93+ 027  3.85+ 022 3.71% 019
BUN, mg/dL] 071+ 0.07 094+ 0.09 087+ 0.09
Cholesterol,

11842+14.68 118.46+t14.31 121.02+138.54

mg/dL

' GOT, glutamate oxaloacetate transaminase; G-GT, gamma
glutamyl transaminase; BUN, blood urea nitrogen.

Values are mean+SE.
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