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Abstract

This study was conducted to investigate effects of a potato byproduct on growth performance,
blood metabolites, and carcass characteristics of Hanwoo steers. The palm oil coated potato
byproduct was supplemented to the diet of Hanwoo steers to estimate the effect on growth
performance, blood metabolites, and carcass characteristics during the late fattening period.
Thirteen steers with initial body weight of control (676.8 + 31.7 kg), treatment 1 (671.8 =
46.2 kg) and treatment 2 (672.8 + 31.1 kg) were used for 60 days, respectively. Average
daily gain of steers in treatment 2 and control was greater than that in treastment 1 (p >
0.05). All steers in treatment 2 had a grade quality grading system than B in meat quantity
and had a meat quality higher than the 1* grade. According to the physicochemical analysis
of longissimus muscle, treatment 2 had high brightness resulting from high meat quality (p
> (.05), and a decrease in redness and yellowness is seen as a dilution effect due to muscle
hypertrophy (p > 0.05). The fatty acid composition showed low levels of linoleic acid (p=0.039)
and arachidonic acid (p = 0.008) in treatment 2. This resulted in lower polyunsaturated fatty
acid (PUFA) levels (p = 0.034). On the other hand, high levels of oleic acid resulted in high
levels of MUFA (p > 0.05). These results indicate that potato byproduct had similar effects
with /3 ,-adrenergic agonist ( §,-AA). And there was no negative effect on the intramuscular
fat. In conclusion, palm oil coated potato byproduct could be potentially used as an alternative
growth enhancer.
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T 9SS AR B7To] AAtH] S712 o]o]Z] AL QItH(Yoon et al., 2013).

FT Hujet 22 S AT A= 750 SAlFE S7HI7I L AR aaS A S B4 02 AR Hojxl A
7HA 2 A T EEA Ee A A4 SHAE ARGl gt A Y] Fell whet SAIES FIA =
H 17]_ o] %\4

AlE 47 ZXAIQ] B -adrenergic agonist ( 8-AA) 785 1/ AL o] Eatel Tl gHdo s
S 7HA171™(Yang and McElligott, 1989), ¢ GSAH, Alm 88 9 TA4FS S7HAA A &-&
M H

O HRogers et al., 1995), ZHol A= 2011 7Y o] & 2|78 F7 Qo= FAA| AHgo] F4] F| UL},
o] S7FsHAl Hrkil A AH(Du, 2014). LH|ZO|E 9 2:290) -9 ZA-2] Flof] o] 45t A-g-gto =

7] e s EAlE T A8ES S7MIIH= Eﬂ} UL L(Baxa et al., 2010), &7 FoA S B¢
A o] ZHAsl= A7} QIEK(Chung et al., 2012). H]8-37]0f] Foi5h= AL H7FEQ] B-AAL] AFE-L ALR
Bg, AS5E1 §F53] a3 Hrel FHEHA| FTloke Ao= d2lA 2Uth(Avendano-Reyes et al.,
2006). SFA|TF 2| olli= H AR ES o] 85t 7HE0 AEN L AR RS 55 /1A & 4 Al tiAIA o] R
of @& Hajo] Qlrt. Kirk and Mittwoch (1975)2] Aol A= A ol g8 0]l o -solanine AJE-0] Algto]
fibroblastES =7 7|+ A3+= Vehith

l

B AT SR EO|E GBS TR ABA A RAE 7Y AAAE AT Fofste] 4%
A B A Al 1] e Pohy] $1s) 92 AAsHAC,

SASE
2 ATE s SR e Aol A Estelr] A 602 Bt WS Al EE2 AT
29 AMH-7NLEHE MAAT 6742+ 192 kg) 1355 T4 oFA A, 2= 55, A 1ot Aj24= 22
4574 A2kt
Atz
Aol ARgRE AR Pl At 2Hae et §AT 279k A o8t 7St A oA 24413t
01%{45 0C 011*1 12&1{? %E%Zﬂ}_ stAeH, q-8FUEZH7]E -85t 3 mm—J = 7%0}“ ot 7}

%

= ﬂ%ﬁ}s’ig 1°Wi°1 7*1} XWH %31 g A}EL HH W}fl— oA Oﬂ 104 o o £°‘6P°1 a
ofetgon, tx T Tt 7kt Wall AL 0] 40%0]| sgots A st B9S2 60U 7H(Con) Fol6tAt). A1
A2 W AL=RE 7925 g, 609(T1), A227= A2 He2l AleE T 10 g, 6097HT2) o] ot HE2 F
F L4kg¥ T stk 23 77122 A A o JES okl AldA A= ] AR ot ZH2ho) A=
(2.0 kg)E 7ot AOAC (1990) ol <=oto] 45t Table 101 YERH Tt

Korean Journal of Agricultural Science 44(4) December 2017 575



Effects of potato byproduct on growth performance, blood metabolites, and carcass characteristics of Hanwoo steers

Table 1. Ingredients and chemical compositions of final fattening concentrate, rice straw, and potato pellet.

Concentrate Rice straw Potato pellet
Ingredient (%)

Corn 40.00

Lupin seed 1.00

Wheat 10.00

Wheat bran 10.00

Gluten feed 18.00

Oats bran 2.00

Palm oil meal 10.00

Sodium bicarbonate 2.00

Salt 0.50

Molasses 5.00

Vitamin and mineral premix” 1.50

Total 100

Chemical composition (%)

Dry matter 87.96 91.43 94.2
Crude protein 12.42 4.39 8.21
Ether extract 3.68 2.36 39.4
Crude ash 6.14 13.07 21.2
Neutral detergent fiber 21.01 70.21 31.1
Acid detergent fiber 9.88 38.13 12.5

“Per kg : vitamin A, 8,000,000 IU; vitamin D3, 2,000,000 IU; vitamin E, 7,500 IU; antioxidant, 1,000 mg; Fe, 40,000 mg; Cu,
10,000 mg; Zn, 90,000 mg; Mn, 54,000 mg; Mg, 6,000 mg; Co, 300 mg; I, 1,800 mg; Se, 900 mg.

ZASEE
iﬂséé' = Eo%

T 5 o7 1%(021) 15, 30, 45 H A FERL(60Y) & 58l A FAF ol A2H P 7](CAS
Korea, Newton HT-501A)E ©]-85}o] 7 d?&lﬂ}. ﬁ&iﬂ%%xé% QA Atmgo] Aol Attt I S
< 159 HHo g SA4H 4o A= 5k, 24 Ao AE SAES AYY & U0 One-way
ANOVAE o]-85te] dFFAH S o3t

ALY
Aol AFEE 6087 19 23] AH2S FoA T F 4 00 ARl ol gt ALzt AR ] L 57
) AR SRR AT S0 QU L AARA TATE AL AR ST IR A
83/ SA% 0 2 T

gk
12

ZAL
dHRHE AT S Al 24 AtrgGo] Ao FAES] AW o2 HE 2F eF 5 vacutainer tube (Becton
Dickinson Korea)oll 235t th 3T B2 oF 24 A7 Fof] YA E 2] 7]E 0]-8-51] 3,000 rpmo]] 2027+ £-2]
Shl i 228 WAL micro tubeol | mLA B -80C 24 F10] 14 274 Btsteiet. @4 1 elchat
=421 albumin (ALB), glucose (GLU), triglyceride (TG), total protein (TP), inorganic phosphorus (IP), non-esterified
fatty acid (NEFA) 2] 5= 8 @7 E4]7|(Hitachi 7020, Japan)E ©]-835to] B4t}
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b Pk
A ZARE AFFA o] ERE FAES Ui H B LA =M T3S 4°TolA 18 - 24417 F<t
TAE LA T S HTAH 8 A(EAF, SAYFA, AFTHHA) T -SA A 8 A(Z WA T, 84, Z]5f

. -
8, 227, J4ErE 4 EASFRA7Z 2JAste] HHE SRR BT

ono - = —
r=
T S AOAC R of| whet A Yottt Al 24 23l 4 g0 Al 5 & dFulE HAl &1 &
A =9 2SS Fo17] 96l 7Fe et A&oHA FAE S ot Alert B3] dF s JAIE 2B YL
L] oF 3087k vl

7
100 - 102°CollA 16 - 18A|7F AE AZAIATE A 2E @ Eo|A 7AYo desiccatore] 11 A
%
=]

=
AR & FAE S5 FEEF S (AT + Al - xR F Azl Ax

rN
l

ZAY 5742 AOAC W0l whet Rgstoint. A A Ax © 47]9F AF oz o A5 S7gs513o™, ukaf
A

AR S Z75F3t. Siphonof] Al &7F g7 AF 2] 2F -8l of &
B2 520 91,35+ 2Tl A 24A17F F3F &7 Az @R-E vk 4271 W-8-ES glassfilterofl A of3s}3iTt. ©]
AH

of| A 1 A7 AZ AT 0] & desiccatorol| 4] 3057 HNE A1 & Al g o] B

A
|A o oo Hutsto] ATH-S F7] S0 308 A% kEA7] 3 chromameter (Minolta Co. CR-300, Japan)
£ 0]-25}o] CIE (Commision Internationale de L’Eclairage) L™ (Lightness), a” (Redness), b™ (Yellowness)2] Zt-< 3
v Z7dste] P ghS A-gotrt. o ARESE 7| E A BET-2 Y = 92.40, x = 03136,y = 0.31962] SHHELY
= o]-8sto] AT th3 A= o] MRS S5 53T
ez
AL 5713 em 2H|0] 2 RO &2 Heksto] 179 YR 70°C, 1027t 7t sto] 7+ 2 50] FA 2}o]
S WES2 Yep T

AL 5AL 73 em 280] 2 HOFO 2 LM AN} 2 2te] L 142 AT}
3

T 52 Eof 2027 Y ST il g A=A A7 127 em’E
= Al =

2 Agstel A0S ZYstel 83 o4 vk skt

=1
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Y

Folch et al. (1957)°fl w2t Al = 50 g2} chloroform:methanol (2 : 1) 824 250 mL-E homogenizer 3000 ppm = w2
Sto] 28-S FE5H3ATh O] F NaySOy ©1-8-5t0] & Al A5t o™, o B2 50 - 55 Col A 5=k 1 mL
tricosanic acid?} 1 mL 0.5 N NaOHE 37}ttt 100°C oA 2087 7143 & Al 204 3027 4y 5190,

ThA] BFsS 2 mL 71613 2087 7heIsh 3 A-2ofl 4 3027t 1§ S19ITh heptane} 4 mL NaCl 718 ¥ 4%
o ste] Geoll Fstod AT Z4at3ich.

S22

2 A9 AF 2 ZAEA-L one-way ANOVAE ©]-85te] EA5H Y, EH 252 SAS (Statistical
Analysis System software version 9.2)5 0|85} &4 ¢l 2Jul 2] Mixed model (PROC MIXED) £4] 9 A3
o] F24d(p < 0.05)y= AS AT

Results and Discussion
A0 ARLAE

Table 20141 = HAIAIE, E5HA01F, BEAH D AR -85 Uefl Ut 71 391 60U T A5 9 4
Al A 147} 7} Furon, dizT-et A g2+ B3t 218 UERthp > 0.05). SHH4 0 & H]-597
AN eH3-2] AFZATFL 0.6 - 0.7 kg &2 22 A ST}, Chung et al. (2015)2] Aol A= A A 3071194214 =5}
A%©1737.5 kg1 2 D% H|-527]0] AFSAF-2 0.71 kg& HEFATE 2 AFAE £ 10 g4 609 F<F Ho

T A=Atel izt Blset A Ald=s HeERlthp > 0.05). AlR 872l e 2771 12.18 ke, A= 17+=
15.91 kg, 2127 12.07 kg2 WEFG o™, A 2272} ti 27} Bls2et 218 Ut Bt 93027 2] 74| <
oA 20247t B-AAS Foft ’i% ﬂ?oﬂ*ii dFSAF Ol S71oF 2 (Choi et al., 2013), B-AAE &

T APNME AFSAFT ALR T8-S T Al7]E AE 2 ATk (Schiavetta et al., 1990). & A= APA
Tt g QYTAFI AR 70 PIEE A= UEhA] St ol B-AASH 2] T2 of-gsto]
SR H7HAR 7158 28 ARl F 5Tt ©7AY 814 SojA vERs 20 2 HojRint el 2 v aibH o
2 A8517] flsirte FoidT goi7ItE AR o2 deste] 3o Sk Ao HigAE Ao 2 Kook

Table 2. Effect of palm oil coated rumen bypass potato byproduct supplement on growth performance of Hanwoo steers.

Treatments
SEM p-value
Con T1 T2
Initial BW (kg) 676.80 671.75 672.75 1.54 0.994
Final BW (kg) 718.00 694.75 711.75 6.94 0.907
ADG (kg) 0.76 0.43 0.72 0.10 0.228
FCR 12.18 1591 12.07

Abbreviation : Con, palm oil 10 g/hd for 60 day; T1, Potato pellet 25 g/hd for 60 day; T2, Potato pellet 10 g/hd for 60 day; SEM,
standard error of mean; BW, body weight; ADG, average daily gain; FCR, feed conversion ratio.

=
oW
231609 Mol YA HAYE 79 AMAIE Foidt

TP, IP, NEFA 9] ‘5= H3t=

T izt A2 @5 A A =3¢ ALB, GLU, TG,
able 39 YEFQItE @5 ALBE= A 2|27} 3.54 £ 0.05 g/dLO. & 71 =qtom,

Z
H
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A1 7= 3.41 £ 0.05 g/dL, THET7F3.31 £ 0.03 g/dLO 2 YEFETHp = 0.005). A7 o717t B9t =77}
ALB -5 =7} -§A] 5= gt A 22 o A= 3.73 g/dLO 2 =2 2| 2 A|ZtE| o] Fof TR A7IA] 5] A
Sh= o] Btk Table 3). @5 GLU Bk= 42177} 91.45 + 5.15 mg/dLO 2 =7 Uehton djz37}
76.60 + 1.15 mg/dL, A 2]27= 70.40 + 2.42 mg/dL.2. = YEFITHp = 0.001). H7HA| F7]7F &<t @5 GLU &
T7F Ael1toll A 7 wol S7sHATHp = 0.035). 85 TG Ft HET7} 16.04 + 1.05 mg/dL, A& 1=
17.60 + 1.74 mg/dL, 227 20.00 + 1.89 mg/dL.2 2 LFERITHp > 0.05). 278} A 2]1 7= A 7o) Z]dof| w}
2t faohs AFE Blom, A2t SV S Ut p = 0.065). @5 TP 5= X171 6.83 +
0.28 g/dL, A 2]17-= 6.89 £ 0.29 g/dL, A E]27+= 6.83 £ 0.07 g/dLO & H]Z=%h 555 e thp > 0.05). @5 1P
= 2771 7.04 £ 0.08 mg/dL, 22| 17+=6.91 +0.16 mg/dL, A 2|27+ 6.97 £ 0.14 mg/dL.O & LEFF O o,
A|ZFo] Aol wha} o) 2} 2 2]t B 745 THp = 0.028). B NEFA 55 #2277} 387.4 + 31.9 uEq/L,
A 2]19= 400.8 + 21.7 pEq/L, tHRT7}F418.0 +29.0 pEq/LO 2 Ve O W, 71 Fol| A t 217} 7Y =& 4=
Z UHeEHATHp > 0.05). @5 ALBE -84 AH2o|E § 2 By} 2HPARS Folf Y 2 SHl5H= gHkhd ] o] 7] %
St glon 240 S ALBEE=3.2-3.6g/dLO 2 B E Q7 (Roussel et al., 1982), 20 - 297042 o] AA|
SFQo M E=3.4-3.5 g/dLO 2 et TH(Jang et al., 2016). Y& S 2-¢ AE 310 2004 A Z <l yo|7} Z7}
ol wat ALB =271 Z5715He 74 o] UHEFgt O ™ (Matsuzaki et al., 1997), Y& 5129 0] H|-G-A]7] ALB 2]
2.9 -3.3 g/dL.O. 2 EFITH(Adachi et al., 1999). & Aol A= 2ot A2 1o A AP A+ET} H[ =2 5
S Yeplch 9HE 10 ¢4 60 5t FoIgt A2 ol A= ALB] H 7t w3kow, M7 E Fofste Bt =
3] Zrasls o] Ay Aot dolet AE Yebih % GLUE Q& o] Zf-8 WobA| Zh Al x| 5427}
=, N2 E 27 sH7] oA A8 o] A== o]-8-E THChoi et al., 2009). Chung et al. (2015)2] -] A]
AAZEE H8 5 7] 0] D% GLU 55+ 59 - 99 mg/dLO 2 e o, JE 519 A5 530 F GLU 55+
70 - 80 mg/dL O 2 K 11 E]o] Q1 tH(Rural culture association Japan. 1999). Brahman W 4<5-3} Buffalo 452 ¢4
O} A B H|S A7 o] @2 GLU 527} ZHAgtHs A2 by © ™ (Ban-Tokuda et al., 2007), 22 509
oM E FHAH O] 2 12 EF GLU &7t HS7]7o] Z'dof met ZAdh= 73] Yl th(Adachi et
al,, 1999). /& Aol A= A Aot g 21t BE A 27t F7kols A S el on, HlS.57] A7 =

i

Table 3. Effect of palm oil coated rumen bypass potato byproduct supplement on blood metabolites of Hanwoo steers.

0 Day 15 Day 30 Day 45 Day 60 Day
Con Tl T2 Con Tl T2 Con Tl T2 Con Tl T2 Con TI1 T2

SEM Trt Day TxD

&I;i) 334 345 373 330 320 353 332 345 353 330 345 343 330 3.48 348 0.03 0.005 0.471 0.680
%;dL) 71.20 78.25 61.00 78.00 85.00 77.75 75.20 98.00 68.25 76.00 91.50 65.00 82.60 104.50 80.00 3.03 0.001 0.035 0.804
;rncl}g/dL) 20.80 23.25 20.25 1040 12.75 16.50 17.20 18.00 21.50 17.20 16.75 18.50 14.60 17.25 23.25 0.93 0.189 0.065 0.931
;rgljdL) 6.52 650 698 644 615 668 654 678 670 802 803 685 6.64 7.00 6.95 0.13 0.981 0.064 0.820
P 740 748 743 688 645 678 698 6.73 6.73 7.00 690 7.10 694 698 6.80 0.07 0.735 0.028 0.985
(mg/dL)

NEFA

(LEq/L) 356.4 407.0 373.0 522.5 466.5 535.6 373.6 335.5 406.2 461.2 391.2 304.5 397.2 403.7 351.0 16.94 0.731 0.073 0.763

Abbreviation: Con, palm oil 10 g/hd for 60 day; T1, Potato pellet 25 g/hd for 60 day; T2, Potato pellet 10 g/hd for 60 day; SEM,
standard error of mean; Trt, treatment effect; Day, day effect; T x D, Interaction between treatment and day; ALB, albumin; GLU,
glucose; TG, triglyceride; TP, total protein; IP, inorganic phosphorus; NEFA, non-esterified fatty acid.
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A}i—i ol S7H2 I8 @ GLU &7 Eobdl 210 & "ot @3 NEFA+ YA FZFo] f281%
2517 948 1] H1 7} EOPAIE AR Aol 90w, B8] F710] FolAle Aol $2S A
Tt B 115 ] th(Rural culture association Japan. 1999). T=3F Drackley et al. (1998)2] Aol A AlgH
©] @3 NEFA 557} 324561 716t A2 UERITE Park et al. (2016)9] Ao A= 21 9)2 2
oS ol NEFA 557t S71ohe Adke] Uestth & AFolAs dixet A=47te] &
NEFA 9] §-2]2]Q1 Zpo]7} et z] o= 2 0 & Hop 2t §atm 58 47HA|7F AU o] W A4 A] 9 2[R ejAto]
TRIE NEFAO| 421 F&F& 2] b= Ao & HojZith

r
0.

o

»oa >
o> FUlﬂl ﬂl\ﬂ r
33 —i>J

I~
O{N ol !IL]

mlm filo

T

541 52
Table 4= H]527] &5} A 60 B A2 Fatg I8 H7HIE A7 HE 59 & & EAAEA S 35 YE
Uolth EA4ELS 217417 kg, A 2] 17= 401 kg, 2227 405 kg O 2 ERFO M, §-0] A zto] 7t e
orch SAE FANAE HERT7H 1 mmO 2 w2 =25 el o v, SATHA o A= B 2171 85.20 cm?
O 2 %2 525 YePITHp > 0.05). ¥HH S92 = X% 2277} 65.63% 2 & =2 525 UEFATHp > 0.05). 5
Foa(A :B:C)ollA tEA7140: 40 : 2000 HIoH A =2]27F25: 75 : 002 |5 55| == A5 et
o}, A o A= 27T 5.00, A 227 7.00 0.2 o] H|o] =2 ZoFo] B oL, o4 Afol= 1t
EL}A] kgl %QET}(F* (170 1:2)0f1A HEF7H0:20: 60 : 2090 HlﬁH Ae]2750:25:25: 008 =2 A}
= ettt $4H2-5394 54 9 E (KAPE, 2016)°] ]85 AMIRH:- Hak 4501 400 - 450 kgD wf 521
7= 13.4 mm, % 1%?1; 22910 cm’, THA L2 5.62 B E|ofleh 2 Ao A= TAF 401 - 417 kg, 5
A=A 11 - 13 mm, SATHA 81.5 - 85.2 ent’, THAL = 4.75 - 7.002 YEFL O™, BA B} H|w el Bk
< o EA|Fol Hloh AT H A2 Wlth ¥ ZHAH T = ST, S AT A 7 AsH3ATh Kang et al.
(2011)9] Aol = EAIF, SAHFA, SHATHEA 9 85, SA-5FAA 794 Zpo|7F vrehtA] ol vt
A Choi et al. (2013)2] A-7ollA = X S&3 SHTHA E SFEFolA St AaE HeRH S Hp <0.05),
SASFANAE AN Aol 7 ehtA] okt B Aol 558 2t F S5 FolA ATES
7} 40%, A2 1T 0%, A2 E 25% 2.2 ASH ST fE77 E9kom, ceFollAle 771 20%, A
Y17 25%, 227 0% 2 Coa E8E2 Ae27F Ikth v S 455004 155 o2 tix+7}
80%, A 217 75%, A 2|2= 100% 2% 15 ¥ = 60 -5t 5 Oﬁ A 277 7V =
2 A& Uttt §3537 4553 A oS o v+l vlo A=277t SFsgeld B H ©l

(= §
2od
=
=T

Table 4, Effect of palm oil coated rumen bypass potato byproduct supplementation on carcass characteristics and meat
grade of Hanwoo steers.

Treatment
G . . SEM p-value

CW (kg) 417.20 401.75 405.75 4.62 0.901
BFT (mm) 11.00 13.00 11.25 0.62 0.611
LMA (cm? 85.20 81.50 84.50 1.13 0.854
Dressing (%) 65.60 64.24 65.63 0.45 0.653
Marbling score 5.00 4.75 7.00 0.71 0.147
Quality grade (1™ :17:1:2) (%)  0:20:60:20 0:25:50:25 50:25:25:0

Yield grade (A : B : C) (%) 40:40:20 0:75:25 25:75:0

Abbreviation: Con, palm oil 10 g/hd for 60day; T1, potato pellet 25 g/hd for 60day; T2, potato pellet 10 g/hd for 60day; SEM,
standard error of mean; CW, carcass weight; BFT, back-fat thickness; LMA, longissimus muscle area.
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@%o%ﬂﬂﬁEWC%%ﬂ%i%%ﬁiﬂ%i%é%-liLlclﬂ%%@ ﬂlm%OEwa
2 Aol7}h LR} ghor

A 54 °]4]
Hete o 42 #qtks 28 %47}11]7} B-AAS} Zo] S-S ZIMA) 7= AFS Ecﬁg ,%Q
L

2 I mE et Pl E EAF] F7Hste
7S AT 8 AT SATARE) i Bl
7V 7 Vebgteh, A A0 2 74 28 79 7

wet 54 44—#&5%1 Sk ot

¢ Con A A
95 1 mT1 =
= y=0.0316x + 72.023 y °;°f3x7;gg-355
S g9 T2 R2=0.07 =0.
©
2 o
5 5
2
3 i
£ 80
3
g 75 -
2
70 - N
= v = 0.2658x - 23.368
65 R? = 0.8309
60 : : ‘ :
300 350 400 450 500

Carcass weight, kg

Fig. 1. Change in longissimus measurement area of Hanwoo steers fed different levels of palm oil coated rumen bypass
potato byproducts.

Sus2 o33t X
Table 52 A - of ol e S, -, A, Z o HA A, AT 5o ik
A3}k o] gFehA] A& e Slet. S50 Egl:-—% L}E}‘ﬁ% L' th217} 39.58, A 217+ 39.63, A2
41260 & H2277}F &2 = YRR e3tthp > 0.05). A S el = a9t 3
A S UERH b of| A= thxTet A 2] 7o) ?r«V Ao ]7]' LERER] 259 ThHp > 0.05). -2 2771 61.48,
Ae17= 6291, A2 58260 = A 2247t 7P W2 A Below, 2A 2 ti 277 17.14, A
Y17 15.07, 227 21.590 % A 2257 7M=& ZF A5 WEFATHp > 0.05). Z=hA ot 7ha o]
A A 177 7P T2 A WERL oW 794 Zpol= WERA] 2t TH(p > 0.05). Aehel 2 271330, A
Y17+ 4.14, A22+= 2590 2 A 2247 @t o w 794 Zhol= UEhbR] §ESkTh(p > 0.05). SA oA U
A E7F S71etel whet M, AME, AL ZURt T B skl on, WA E 8 B 99] W= 747t
41.97 ¥ 40.36= LFEFTH(Lee et al., 2012). 2 Ao A = TR 7} 7o LR A 22412 oA 41.26 2
Z5 =2 25 Yeh T fAFSH 23S LFEFATE Mersmann (2002)2] 0] A+= fast twitch glycolytic2] H] %
o] 71| A heme pigmentation”} &0 E+= gt 11 7]of thet kS Bastel o, f-AAE Sl AAS-ollA
oMol eyt =169, AN Zhast= Ao 2 %E}”'E]'(Avendano—Reyes et al., 2006). §t*H Choi et al.
(2013)9] AL FEo} M 7hAste 1, AN Z7tste AvE eI Carr et al. (2005)9] AF
of| A= S (a*, b*)o] TAsEH O, o= TAHF-2] H]ﬂﬁ- ¢15l oxymyoglobin®] ‘F&=7} 34 = o] & 7] wfiZol2}
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H st & Aol A A2t Aol Hlal B S7lshleH, o] W 1 s }—Lao} ‘ﬂEﬂ 57}
ﬁ}t Ao Bt Tgt Mol A7t 7hAS 202 Hol gl |

slMatE QIRF A 0 & Hof Xt} -fgeo] W SAlo A= Aol w9tor, #—Eﬁ%}Ol —k—%ﬂ %—*d of| A
T A L& AdE et Kimetal., 1996). & A7 Aol A e th7o} BLE

Aol o] AR AA|sh= Aol Uetth 7HEd = dAl= WE5 Sdo] Sohal daA jloH,
THAN L =245 79 a=ol OWE}— X 11(Breidenstein et al., 1968)2} Zo] 2 Ao Ak A 2247}
TP 2 218 ehH dAehe o] Blrh HHE2 A5 o] wotd a5 e o] Yozt Bl
o]0 ™(Obuz et al., 2004), B-AAE Foiet A&7 2ol HIs] o] 22% F7lst= A& H At
(Leheska et al., 2009). = Aol = B-AAS Fog At Ee] A e277F el Hal 27.9% 7 AshH= ARF
= AE U om, o) w2 THAHER Qo] AhEo] Aagh Ao g Bojich

Table 5, Effect of palm oil coated rumen bypass potato byproducts supplementation on physicochemical analysis for
longissimus muscle of Hanwoo steers.

Treatments

S o s SEM p-value
CIEL* 39.58 39.63 41.26 0.55 0.604
CIE a* 23.40 21.82 23.03 0.47 0.479
CIE b* 10.71 9.82 10.59 0.27 0.571
Moisture (%) 61.48 62.91 58.26 1.37 0.277
Crude fat (%) 17.14 15.07 21.59 1.92 0.247
Crude protein (%) 19.41 20.14 18.17 0.57 0.215
Crude ash (%) 0.86 0.87 0.78 0.02 0.357
Cooking loss (%) 23.30 24.26 22.14 0.61 0.458
Shear force (kg) 3.30 4.14 2.59 0.44 0.134

Abbreviation: Con, palm oil 10 g/hd for 60day; T1, potato pellet 25 g/hd for 60day; T2, potato pellet 10 g/hd for 60day; SEM,
standard error of mean; CIE L*, lightness; CIE a*, redness; CIE b*, yellowness.

Table 6+= A2t FAE Z® A7H| Foi7F AMGHY SAHR9] A4 240 vl 2= gkl gt 23HE Urer
Wit} TR HAE 5 myristic acid®t palmitic acid= E7-et A7) {24 zto]7} UpehA] ghSkthp >
0.05). stearic acid<> T, A 217 Y A 22 ol A ZH2 10.86, 11.01, 12.04%°.2 A 2277 ThA 2 HFS
HATHp > 0.05). =Z2FA] 4] palmitoleic acidof| A th21eF 22 F7H0] §-0]24] Zpol= LEPA] 3tk (p >
0.05). Oleic acid<> A 277} 52.18% 2 ThA -2 AFS H o, o4 ztol= YehtA] etthp > 0.05).
Linoleic acido|A] T2+, A 2]17- 9 & 2]21= 22} 2.34, 2.09, 1.75%2.2 A 2277} 7H e A HAtHp
— 0.057). Saturated fatty acid (SFA) 242 ZE2F 41.04, 41.06 T 40.95%.0.8 Ae]p77} LHe H]8-S Helom,
unsaturated fatty acid (UFA) 242 58.96, 58.95 ¥ 59.05% 2.2 #2247} =2 H]-&-S YEFHTHp > 0.05). $HH
polyunsaturated fatty acid (PUFA) /8- 2.63,2.40 & 1.97%° 2 A 2277} 2 743FS HAtHp =0.058). = A
ol A B5A1-8-2] 2 HHAEE oleic acid, palmitic acid, stearic acid &4 2 THE-E2] H]-8-2 2}A]51AL Ut} Oleic acid
+ BEAMEF 7P =2 HleS AHRI5HH, et A7 S ofl dE HojQle A 0 2 B AT o] QI rk(Smith et
al., 2006). Sturdivant et al. (1992)2] Ao A]= oleic acid, palmitic acid 2! stearic acid®] Z}Z} 50.81, 26.64 2
7.19%E5 YEFH 0™, Chu et al. (2004)2] A Aol A 42.35 - 50.47%, 25.22 - 29.23%, 10.07 - 12.33%S LEFW
o}, & AFto] Aato| A& A FAtE I8 J7HIE FoIRt A 2279 oleic acid7F 52.18% = S H-9-2F A A -
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2 o1 84HF1H0 Bl Br} o 52 2E e on], o] A 5AHE 519 Ao AT 2o 92 )
A7) ghe 7L 02 Bl

Table 6. Effect of palm oil coated rumen bypass potato by-product supplementation on the fatty acid composition of
longissimus muscle of Hanwoo steers (% of total fatty acid).

Treatments
- -~ - SEM p-value
Myristic acid 3.44 3.11 3.20 0.09 0.685
Palmitic acid 26.74 26.94 25.72 0.37 0.680
Palmitoleic acid 4.44 4.39 437 0.02 0.992
Stearic acid 10.86 11.01 12.04 0.37 0.509
Oleic acid 51.30 51.67 52.18 0.25 0.837
Linoleic acid 2.34a 2.09ab 1.75b 0.17 0.039
v -Linoleic acid 0.04 0.05 0.04 0.01 0.253
Linolenic acid 0.08 0.08 0.06 0.01 0.122
Eicosenoic acid 0.58 0.50 0.53 0.02 0.510
Arachidonic acid 0.18a 0.18a 0.12b 0.02 0.008
SFA 41.04 41.06 40.95 0.03 0.997
UFA 58.96 58.95 59.05 0.03 0.997
MUFA 56.32 56.56 57.08 0.22 0.877
PUFA 2.63a 2.40ab 1.97b 0.19 0.034

a, b : Means with different superscripts in the same row differ significantly (p < 0.05).

Abbreviation : Con, palm oil 10 g/hd for 60day; T1, potato pellet 25 g/hd for 60day; T2, potato pellet 10 g/hd for 60day; SEM,
standard error of mean; SFA, saturated fatty acid; UFA, unsaturated fatty acid; MUFA, monounsaturated fatty acid; PUFA,
polyunsaturated fatty acid.

Conclusion
2 Ao A= A} FAF g HI7HA o] Fo7F AAIGHS-0] A%, A B4, AT D 8 a7 E >
AASHAE. 60 B3t 18 H HI7HA Fo7H A3, A

B 4ol el ot A9 2
A 5ol el o]} Lehiba) SRekAgh, $3 Ao chel 32 Aol vheteh. A% 2 A

A 7ok 4217 2ke] § 2129 Aok LebLb) SSkort, Hel1 7o e A5 ebich, B AR 878
C5F EAL0]

NAE 2177} =2 725 UEtlh. =24 & 5353 AaelAs tx7e A 1471 C
=roH, Ae2to| A= Ceaol UeR] 28kth ¥ S8 5504 153 o2 tiE77F 80%, A2]177F
75%, A227-5 100% 2.2 155 o Ed-&°] A 2277t =4 Uestth 54529 o|sfehiAof| A= A 22+
7t 2 A5 e o E A Y7t F7ohs A YR oM, AL oF AT 7} A% 22 IS5 = QIR
S| qitE Bt A et Ao A= A 2]27of| A linoleic acid®} arachidonic acid @] -2 %] & LUEHH S

o] &2 ¢l5]| PUFA7Z} Y-8 422 Lretsith. BHA oleic acid7} 20 2 915 MUFAL =& 422 Uetyth 22
205 H7H Foi7t S5 7el 3784 dFol veh o, ZHA o= T8 A Q1 kS UEEA] 94k
o B g SHSFle Gl vR|A] 42 A SR Al H} 72 fAtE I8 HUH ol g Ro|E 4]
A= AEFAR] Bo-AAl HIS] a7t W Ao = AtrEH, H7H| oFg B goi7|E 2 AT At s
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