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Effects of Sesame Meal on Growth Performances and Fatty acid Composition,

Free Amino Acid Contents, and Panel Tests of Loin of Hanwoo Steers
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ABSTRACT

The feed value of sesame meal, a main agricultural by-product from the northern area of Gyeongsangbuk-do province, was
assessed in Hanwoo steers. A total of twelve Hanwoo steers (average BW =412.08 kg) were allocated into a Control (fed no
sesame meal) or Treatment (fed sesame meal from 14.6 months of age) group, considering BW and ages, and the animals were
fed for a total of 480 days. The final BW, total gain and ADG for the Control and Treatment groups were 741.17 kg and 762.67
kg, 331.84 kg and 347.84 kg, and 0.69 kg and 0.72 kg, respectively, showing better performances in sesame meal-fed animals. Feed
requirements during the whole experimental period improved by feeding sesame meal (15.31 and 14.87 for Control and Treatment
group, respectively). Hanwoo steers fed sesame meal also showed a 22.83 kg heavier cold carcass weight (424.17 kg and 447.00 kg
in the Control and Treatment group, respectively), and 2.41% improved dressing percentages (58.60% and 57.22% for the Control
and Treatment group, respectively). The area of the M. longissimus dorsi was 91.83 cm> and 88.33 cm® in the Control and
Treatment group, respectively. The final yield of A and B grade meat were 50:50% and 33.3:66.7% from the Control and
Treatment group, respectively. The average marbling score was 4.83 and 5.50, and the numeric values for quality grade was 2.17
and 2.67 for the Control and Treatment group, respectively, showing better beef quality in sesame meal-fed Hanwoo steers. In
fact, there were two animals with beef quality 1™ in the sesame meal-fed group. The melting point of lipid extracted from the
M. longissimus dorsi of Hanwoo steers was significantly (p<0.05) lower in the Treatment group (28.28°C) compared to the Control
group (30.65C). The composition of saturated fatty acids, Ciso (myristic acid) and Cieo (palmitic acid), were significantly lower in
sesame meal-fed animals, 4.70% and 2.20% for myristic acid, and 30.55% and 27.12% for palmitic acid, in the Control and
Treatment group, respectively. In contrast, there were no significant differences in Ciso (stearic acid) composition between the
groups. The composition of a representative unsaturated fatty acid, Cis.; (oleic acid), was significantly higher in Treatment animals
(49.89%) than Control animals (44.29%) (p<0.05). The ratio of total monounsaturated fatty acids/saturated fatty acids; M/S) was
1.10 and 1.36 for the Control and Treatment groups, respectively, showing remarkably higher ratios in sesame meal-fed group.
The content of glutamic acid, related to beef flavor, was significantly higher in the Treatment group (3.35 mg/100 g) compared to
the Control group (1.88 mg/100g) (p<0.05). The tenderness score, evaluated by an eight-point scale in the panel test, and overall
palatability (based on juiciness, flavor, oiliness, and umami) were significantly higher in the Treatment group (5.67 and 5.23,
respectively) than the Control group (3.83 and 4.60, respectively) (p<0.05). In conclusion, the current results imply that sesame
meal could serve as a good supplement for Hanwoo steers for producing high quality beef.
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Table 1. Chemical composition of basal concentrates, rice straw and sesame meal

Items - Concentrates — Rice straw Sesame meal
Fattening Finishing

T . % ............................................................
Moisture 13.28 12.75 9.59 6.45
Crude protein 12.95 12.77 3.65 43.56
Ether extract 3.54 3.89 0.93 12.83
Crude fiber 7.81 7.33 31.80 11.32
Crude ash 5.78 5.12 6.53 10.82
Ca 0.82 0.50 1.14 1.56
P 0.46 0.54 0.15 1.21
TDN" 70 72 37.60 61.20

D Calculated.
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Table 3. Composition of amino acids of sesame meal
used in the experiment

Amino acid Sesame meal
Phosphoserine 1.570
Taurine 0.658
Aspartic acid 0.082
Serine 0.069
Glutamic acid 0.860
Sarcosine 0.458
Glycine 0.240
Alanine 0.547
Valine 0.085
Isoleucine 0.052
Phenylalanine 0.072
b-Ala 0.169
g-ABA 0.181
NH; 6.472
Hylys 0.200
Total 11.715

Table 4. Classification of amino acids in Sesame meal
based on senses of taste

ltems Content Rate
(mg/100g) (%)
Sweet” 0.86 42.78
Bitter” 0.21 10.45
Umami” 0.94 46.77
Total 2.01 100.00

D Threonine, Proline, Glycine, Alanine, Lysine, Serine,

& Methionine, Arginine, Leucine, Histidine, Valine, Isoleucine,
Phenylalanine,

%) Glutamic acid, Aspartic acid.
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Table 5. Feeding program used in the experiment

Sesame Meal on Performances of Hanwoo Steers

Concentrates Rice straw Sesame meal
Stages Age, months  BW, Kg ADG, kg : (kg/hd/ d). _ (kg/hd/d) (kg/hd/d)
Fattening Finishing
14 359~389 1.00 6.8 1.5 2.0
15 389~419 1.00 7.8 1.5 2.0
16 419~449 1.00 8.8 2.0 22
17 449~479 1.00 9.8 2.5 22
Fattening 18 479~509 1.00 10.0 2.0 2.5
19 509~538 0.95 10.0 1.8 2.5
20 538~567 0.95 10.0 1.8 2.5
21 567~594 0.90 10.0 1.5 2.5
22 594~620 0.85 10.0 1.5 2.5
23 620~644 0.80 10.0 1.2 2.5
24 644~665 0.70 9.5 1.2 2.5
25 665~683 0.60 9.0 1.2 2.0
. 26 683~701 0.60 8.5 1.2 2.0
Finishing
27 701~716 0.50 8.5 1.1 2.0
28 716~728 0.40 8.5 1.0 2.0
29 728~739 0.35 8.0 1.0 2.0
30 739~750 0.35 8.0 1.0 2.0
4) Tt ek Fok 54 AR 2~3g8 AolA =9 F chloroform
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Table 6. Effects of sesame meal on performances of
Hanwoo steers

Items Control Treatment
Initial age, months 1444+ 032" 14.79+ 0.28
Final age, months 30.17+ 0.32 30.53+ 0.28
Duration, days 480 480
BW, kg

Initial 409.33+ 8.74  414.83£14.49

Final 741.17+12.83 762.67+16.45

Total gain 331.84 347.84

ADG 0.69 0.72
Feed intake, kg/hd/day

Concentrates 8.76 8.12

Sesame meal — 0.89

Rice straw 1.83 1.77

Total 10.59 10.78
Feed requirement, kg/kg

Concentrates 12.66 12.43

Rice straw 2.65 2.44

Total 15.31 14.87
Y Mean + S.E.

o] ARTE Mol glE). Ao PARS ol 24
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ko] opu At 243 fAFSH (Smithe} Scott, 1965), lysine<
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FAS 7 Aoz d¥A 9t (Bl Tinay 5, 1976). 38 Byers
¢t Moxon (1980)2 Zdhid ojao] S71gte] whe} 54|
%3} ALRQTE0] A Hothe w37} 9o, Perry (1983)%
Zeil AFao] 371 948 ARaTee Aol dgita w
TE. WS AAES FIR ATAAEE Asiuw
WY WA Fol AT WA g3 FolTel u)
st Akl AjAE% o Miller (1932), Woods 5 (1958)
T el gl Fel R %R Asn AR te g
T YR, A% D Bave] Uy £3eS Y 2
s el AAES WA weh guld asgo] foldow ¥
& o wa @ vk rk ol 2e ARES B 3 B
ARE) e Zuid g 43.56%)°0] AT AlRLTE )
Aol s = A0 et

b /PoES)

S Folst AM| @9 =AAAL Table 791 VERA B}
ob 2k ozt AT WEAFS 247 424177 447.00 kg
oldth §HFA SANFAE ulzTeF AdT7E 747 18.50%)
1933 mmz Uepton], SA%ade XET 91.83 em’, tIET
8833 cm’Z UERITE $2FH SUANEE T 4.83, Al
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Table 7. Effects of sesame oil meal on carcass charac- 1980a) %t} Prior 5 (1977)% olUA] AdFHHo] F7lg] e}

teristics of Hanwoo steers EANEAZ Z7F e AeZ Ha 8k ul gtk o] o] 2
Items Control Treatment AR ARl A AT e} SA AT s skl 4.5% U
BW FAL 153 o Fd80] woHld o AR =2 24
Final 741.17412.83" 7626741645 & FE(12.83%)c4 MR o ey,
Cold carcass, kg 42417+ 8.21 447.00+11.34
Dressing % 57.22 58.60 . Zxef o=ty 4
Yield indices;
Backfat thickness, mm  18.50+ 2.93 19.33+ 2.82 =A] Sl o]gldA 542 Table 8o YEH wvio} ) =
Loin area, cnt 88.33+ 2.14 91.83+ 3.38 A A W R 2ed, 208 2 A (L=4% a=4
Yield index 61.10+ 1.34 60.54+ 2.06 AL, b=Ae) 2 tiztek AR ghel] Zbol7t QISiTE AA
Yield grade” 1.50+ 0.22 1.33+ 0.21 ¢ SA9 e SEE E8 AIGTE gzl vjske
A 0.0 (0) 0.0 (0) FAG T e A el o, SAAJN Fo4dE sl
B 50.0 (3) 333(2) Ak o TMAR Y FEAES BAY 2 o] B35 E
C 50.0 (3) 66.7 (4) sholx|= Aoz dEA 9o (Breidenstein 5, 1968), £ A
Quality indices; AafollA] vhehd vk gl AR AL SFEAEE Aol
Marbling degree” 4.83+ 0.87 5.50+ 0.89 7} Qe AL Ha]Trr 2Au shake] zpol7} LERFA Sgp)
Meat color” 5.00+ 0.00° 433+ 021° wRoz Aot} wa zA sheo] =842 sledziao] Lo}
Fat color” 3.00+ 0.00° 433+ 021 X o4 Ao 9Ja AHbo] Ra HuA 41—4@ ZH2n0 o)
Texture” 117+ 0.17 L17£ 017 A7) wjiolt}, 3k Alg¢o] SA6A 248 $4& gz}
Maturityﬂ 217+ 0.17 2.00+ 0.00 30.65, A&7t 2828C2 A&TolA <] 5}71] (p<0.05) “¥rth.
Quality gradeg) 2.17+ 0.40 2.67+ 0.49 $AY Ae Bysl Al steko] ZrlE4E §AS dolAa ¥
v 0.00) BIQ sy guael 15 $HE Holinka el (Ensersh
1 006 167 Wood, 1993) Slew, oleld AW 2HE §ATHIE FIL
! 167(1) 333 Win] $A5F0] £S4E BEIA o] Folq §7o] Yol
2 332 16.7(1) the A7 A7S0] BuHT (Sturdivant 5, 1992). 2 A2
3 000 00O sl vhepr g9l 2% A@rel 2AdEs S35 17
" Mean £ S.E. Fdgo] izl wale] w3y] wEe] AFTe] §Ho| Holl
? Yield grade was converted to numeric values as follows; A =3, B = Aoz FoEr)
2 and C = 1. Values in the parenthesis means number of head,
: 9 =Most abundant, | =Devoid, Table 8. Effects of sesame meal on physico-chemical
7 = Dark red, 1 = Bright red, characteristics of loin of Hanwoo steers
97 =Yellow, 1 = White,
93 = Coarse, 1 = Fine, Items Control Treatment
79 = Mature, 1 = Youthfulness, Moisture, % 65.53£2.19" 66.14+1.35
8 Quality grade was converted to numeric values as follows; 1™ =4,  Crude protein, % 18.29+0.71 18.97+0.54
1"=3,1=2,2=1. Values in the parenthesis means number of  Crude fat, % 13.2442.96 13.79+1.97
head. CIE value” ;
*® Different superscripts in the same raw mean statistical significances L 42.78+0.76 43.39+0.87
(p=<0.05). a 16.98+0.78 17.98+0.76
R =2 2age Arun ¢ EA8S AR 2 b 4.3240.56 4.544+0.36
eewm mwEs Edme 1w Cooking loss 21.0120.67 20.77+0.92
h ERAAL, AT 1S ol FREANE AL o 6.750.65 6.21£0.48
83.3%% T 66.7%¢l Hlste] = YERATE ARWAOR ¥I% nepting point, C 30.6540.28" 28.28+0.53"
o EAA Y HaE FAY Vﬂ, Eﬂfﬂﬁ R IHARES Dyfean+ SE.,
Holu = ALRAT AR wEl B2 9IS e Zle® gy - Lightness, a = Redness, b = Yellowness,
A glon (May 5, 1992a), H]5$-9| —?X AMe & o4A] 43 * Different superscripts in the same raw mean statistical significances

7t =5 A4S Skl AR 4HA (Berg 5, 1978; Fortin & (»<0.05).
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WAES AT AM @5 FAS] A 242 Table 99
Ebd o} 2.

SEBPAARL Coy (myristic acid)¥ Cigo (palmitic acid)®]
e it NPT 42 4703 2.20% 2 30.559F 27.12%
& Uehdio], Al8T7E dizTel vlste] fo4 (p<0.05) 0.2 A
Rtk EXSAAR Cig (oleic acid)e THZT (44.29%)0l
Hgte] A3 (49.89%) M4 o4 (p<0.05)2.%2 =7l UERsiT
gizTeb Ao F E3AWAE (saturated fatty acids; SFA)Z}
% EX3AWAt (unsaturated  fatty acids; UFA) H]&-S 717t
45949} 41.08% 2 54.063} 58.92%ZM, A&7t thETol H]
st ZepA|Watke] WS- YR i) Bkl H & fro
Ao 2 (p<0.05) B/ YER) o]e} o] IARS FAd NPT
oAl EspAAte] o] vkl ExspAAL dako] =i vEhd

Table 9. Effects of sesame meal on fatty acid composi-
tion of loin of Hanwoo steers

Items Control Treatment
Cioo 0.14+0.02" 0.18+0.44
Cizo 0.18+0.02° 0.10+0.00°
Ciao 4.70+0.44° 2.2040.63°
Cra 0.23+0.02 0.19+0.01
Ciso 30.55+0.35" 27.12+0.93°
Cie: 6.02+0.55 5.44+0.59
Ciso 10.29+0.73 11.36+0.86
Cis: 44.29+0.48° 49.89+0.89"
Ciga 2.66+0.15 2.54+0.20
Ciss 0.35+0.07 0.50+0.04
Caoo 0.09+0.01° 0.12+0.01°
Cao1 0.16£0.04 0.12+0.01
Cao4 0.32+0.07 0.24+0.03
SFA? 45.94+0.33" 41.08+0.91°
UFAY 54.06+0.33° 58.92+0.91°
MUFA®" 50.73+0.37° 55.64+0.74°
PUFA” 3.33+0.19 3.28+0.22
u/s® 1.18+0.02° 1.44+0.05°
m/s” 1.10+0.02° 1.36+0.05°
D' Mean + S.E.,

? Saturated fatty acids,

% Unsaturated fatty acids,

 Monounsaturated fatty acid,

* Polyunsaturated fatty acid,

9 Unsaturated fatty acids/saturated fatty acids,

” Monounsaturated fatty acids/saturated fatty acids.

*® Different superscripts in the
significances (p<0.05).

same raw mean statistical

ol AAES AWt 24 (Table 2) & =2 Cigi (oleic acid)
3} Cig. (linoleic  acid)®] 3HkolA 7]¢1® Aoz Hojzlt) &
$-ollA] Cisa (linoleic  acid) 2 Cigs (linoleic acid)©] F5-3F A}
s wf =A T4 Wl Cisa (oleic acid)¥} E3x3} A5}
Ab e S7ME I (Mir G, 2003), B3 ARE gake] =&
sukbr | 9 oohukE o] o7k HlSg- EAA o Bars A
2HS ol 294 o]9ith= K.l (Dhiman, 5 2005)7F Itk
T NREEe AxAdA A A AEe nAEEel
e a7 g ow EAA FEm AgEARt (Wahle,
1974; Deeth®} Christie, 1979), A4 FollA 71 Al&at o]F2

G5 27 oA 7B AHMIES HER9ol A Al FaHs) &
89 W] wlEol (Dhiman, 5, 2005), F7A52] F33 E¥3}A
HARS vk 9] ol A Algka el A7) AES e Aow wdt
wck

5. SAlo| Rl ofo|=st =

2 A8 o8| AM & FAY frEl opwAl 2PE
Table 100 YeRdl e} 2} f2] op|Abee 1 240 wep
Aa7lel gl e wAE ez d#A gk (Macleod,
1994). A7 G4l o f2 opulat 24 F Aav)e 7HEu
I #ElE EAH R olvAkl glutamic acid®] A%, AlY
T7F 335 mg/100 g2 2 22 1.88 mg/100 goll BIste] <]
S| (p<0.05) A UEREoH, dhtal o] gl frel ofn|wAt
¢l alanine ARk 77 242} 25573 20.89 mg/100 g©
2 OYeith Al #>e] glE frEl of|Akl arginine,
isoleucine ¥ leucine> Al R2aHA (p<0.05) SA| LFERE
ok A 2] frgl opulieats wuh Aluh 9 7HEgte
e Az, st 548 7R A opieatk Algel A &
A& (p<0.05) =A YERITE o9k o] AgTelA glutamic
acid?] stebo] =, ity 7HAE EAE A frg ofn|iito]
iz Hlste]l = YERd olfi= B Al o]&H AR
of|at 2 (Table 4) & AU #A-E glutamic acid
(0.860 mg/100 g), ©utz}t A F alanine (0.547 mg/100 g)<] &
G2 =1, AUt FEH isoleucine (0.052 mg/100 g) 2 valine
(0.085mg/100 g)o] e wo7] wWEoR ke BS99
A W SAY R obwAl e FolE e AlRYRY opv:
Ab gigol S Wt AL Bl (Kim 5, 2011) S
719w e fE o wARES xEshe el o)
Fe] 2 A2 atgl 24y whgahe, dESe 27
S k= A0 Wil (Shibamoto, 1980) ¥ u} itk
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Table 10. Effects of sesame meal on free amino acid Table 11. Effects of sesame meal on panel test of

contents in loin of Hanwoo steers

loin of Hanwoo steers

Amino acids Control Treatment Items Control Treatment
........................ ME/100g +#ervereeeeeeneeenes Tenderness’ 3.834+0.39™ 5.67+0.13°

Ala 20.89+2.44 25.57+1.63° Juiciness” 5.43+0.30 5.47+0.13
Gly 3.87+0.71 5.61£0.26 Flavor” 5.13+0.09 5.40+0.20
Ser 2.24+0.48" 2.38+0.15 Oiliness” 5.10+0.11 5.43+0.23
Thr 3.01+0.54" 2.39+0.11° Umami® 5.23+0.16 5.37+0.18
Lys 4.11+0.86 3.38+0.26 Overall palatability” 4.60+0.08" 5.2340.16
Pro 2.15+0.22° 2.08+0.06" DMean + S.E.,
Arg 5.5120.71° 3.26+0.18" D] = Very hard, 8 = very soft,
His 2.80+0.33" 1.8840.15° Y1 = Very dry, 8 = very juicy,
Ile 2.91+0.46" 2.32+0.10° 91 = Very absent, 8 = very present,
Leu 5.00::0.86" 2.3240.10° 1= Very dry, 8 = very oily,
Met 0.12+0.09° 0.87+0.12° ?1 = Very no tasty, 8 = very tasty,
Phe 3.1140.50° 2.26+022" "1 = Very bad, 8 = very good.
Val 3.8440.58 3.27+40.13 > Different superscripts in the same raw mean statistical
Asp 0.330.03 0.170.11 significances (p<0.05).
Glu 1.88+0.72° 3.3540.25" e een o - -
Tau 25.28+1.89 22204121 1M modest §o2 S7HAFS Wk AR sk Fol}
Tyr 3.1740.54" 2.28+0.23" gEoleka a3, Tatum 3(1980)‘}_ SYAEE A5
Sweet? 34.1245.05 41424197 Aol G VA SR EeFs ARTh Fopite
Sour” 23.28+3.40 17.60+1.01 BAE gek E= 2 ddelr L}EM g A5 Al
Umami” 2.2140.72* 3.5240.18° A G Yepton o) w5t Al detelA A 4 Ea)
Y Mean + S.E., wo] & =A4o] FESA =AY Wi (Perry 5, 1998)°l Al

2 Alanine, glycine, proline, serine, threonine, lysine,

3 Arginine, histidine, isoleucine, leucine, methionine, phenylalanine,
valine.

 Glutamic acid, aspartic acid.

*® Different superscripts in the same raw mean statistical significances
(»<0.05).

6. 2HsE}
AL Folalel AR AR B i 5t 2
3h= Table 110] vhebdl v} ok 43718 Aokz A5

Heggo] 55 7= 9% (tendemess)™ 8% THHo] Al
7} 5.67402 thTe] 3.83%0el Hlste] A (p<0.05

s Witk 2718 AFsA 3l 58S Y
T4 (juiciness)& A2 FElgh AfolE HolA| dgtom, F

](ﬂavor) 7]1€7] (oiliness), 722Ut (umami) 52 B7} &4
AFT7E Tl vlste] Fode gldlod w2 HeE v
s}igg Z3H o g ﬁg 7}{5].

LE} olglgt et FEES FTHAL I THEE
(Overall)°ﬂ/‘1L A7 ol (p<0.05) =A HERETE ol¢h
o] 7t Aol A NPT ATt w2 HFE WY ol
= "]34?4 DA EE =, S Wkl Q1o R ek
t}. Gorbatov®} Lyaskovskaya & (1980)2 AW} trace &

g0 Ak B 44 B Ao nold, w3 Fulst
Ul A AU R e ol A 24
Con (i acd)e 339 & 5 7198 L1, ol

o
tr oy

E3AWAR]D Cisy (oleic aCId) S el A Fwl el R
B2 JUds Fv JeE Hu (WresterlngJr Hedrick, 1979) ¥
39tk o4 2 Wt ARE FF A HE TS E
A AR 2 AFE wokon, ol AIETY SRR, &
A, A 24 8 ] opviAt ShF Fo] FHoR vEhdt

At
Az gk
{ o

VA7 AAF] AA 99 HSAEA SAY AT
2 skl wAE dgs AL szt
AN A ﬁéiﬁ AT 412.08 kg A 12575 AT €99
TS Faelsh AT (14674955
0#?)& Wi, 480%U%F ALY Al AASHITE o
279 AT F A AT, FSAY 2 d9sATe 44
741,172 762. 67kg, 331 849} 347.84kg 2 0.69¢} 0.72kg U

PN

ox,
o
ACH
9,
=
!
t
_?L‘
Oii
J

ERtom, AR 8 W7ok Al 42t 1531, 14.87kg
o7 5 04?“ A7 3% o YA et dlzT-et
AT WEAFE SuAdEE 27 424177 447.00 kg,
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483 9 55002 Yehgod, FAXY e sldith AT
159 oY Ed&e Altﬂ%ﬂ 83.3%= UIET 66.7%° H|3}
EUTh B4 A9 4L dix77 30.65TC, AET7F 28.28

TE NN F94 07 (5p<0.05) Skt A7 54 U A

WA 24 5 LSRR Chay (myristic acid)¥ Cieo (palmitic

acid)®] TFZ AlFF7F 794 (p<0.05) 02 WL, BESAE

AFO) Cig (oleic acid)E AET7F 24 (p<0.05) .2 =9tt 5

Al 2] op|al 24 5 A7) i) BEY 540 &

) 01

obn| Akl glutamic acid®] &S A&7} izl HlEke]
A (p<0.05)0.2 =9kl W57t 29 F Awe F3|E

A% A7} 594 (p<0.05) 0.2 =& A4S ugh), o)Aka) 7+
Ao B3 o) 0E AN Geol AAT el §U5F #9
AW oleh £317] st Azl fole REAAWA
771 SAAY S vAE Ao dadn.
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