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This study was conducted to investigate effects of corn silage on final fattening
performance, carcass characteristics, and gene expression of Hanwoo Longissimus dorsi
muscle biopsy. Twenty one steers with initial body weight of control 291.5+6.5kg, corn
silage 291.7.0+17.3kg were used for 18 months of fattening period. Average daily gain of
corn silage tended to increase compared to control in early fattening period(p=0.092). Feed
conversion ratio of corn silage was higher than control in early fattening(p=0.005). The
animals in corn silage increased A grade 23% in meat quantity than the control. Myogenic
gene expression on the Longissimus dorsi biopsy were compared between corn silage and
control. The level of myosin heavy chain(MHC) I, IIX mRNA were greater than the control
in the whole period(p<0.05). The level of Peroxisome proliferator-activated receptor y (PPAR
7) mRNA was greater than the corn silage(p<0.05). Inconclusion, corn silage will be possible
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to use as an alternative concentrate feeding system.
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Table 1. Feeding amount of concentrate and pasture during fattening period on upland field group

Early fattening

Late fattening

Control corn silage Control corn silage
Concentrate, kg 6.0~8.5 40~5.6 8.5~9.7 56~7.0
Rice straw, kg 22~20 20~15
Corn silage, kg 8.4~98 9.8~84
Table 2. Chemical compositions of concentrate, rice straw and corn silage (%, DM)

Concentrate

Early fattening Late fattening Rice straw Com silage
Chemical composition
Dry matter 89.27 88.24 90.68 23.98
Crude protein 13.35 12.83 2.70 2.04
Ether extract 5.20 5.92 1.98 1.13
Crude ash 6.15 5.44 11.46 1.58
Crude fiber 7.02 8.41 34.57 7.48
TDN, % 72.00 73.50
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Biopsy

A& QFH e AS S8 2ol ;ﬂﬁgﬁ}‘ﬂ o, AAZNAl A
(771€%), 1871¥€=, 307M¥" & 3“101] 7"4 AEE A3
St AFH Fols Al13 52 Al 85 Aell v
< oA st 5EE 01‘37](Progress horse
clioper, Andis, USA)E ©o]-&3}o] B3} o4& A A
3t & lidocaine (Lidocaine HCl Hydrate 2%, Daihan,
Seoul, Korea)2 & =4 33}, povidone iodine
3t 70% ethanolg ©]-&sto] AT FE 70| &5
5}t Knife handle (018-0104, Solco, Pyeongtaek,
Korea)& ©]&sto] oF lem7bg A7/HE St &2
biopsy needle (B type, Samyoung, Daejeon, Korea)
£ o]&dt I52A AEE & 2g AEE AF A
medical tube (25ml, SPL, Pocheon, Korea)oll &4 &

o 5 A4 A ol Hol B4 YEHAL. ARE BA

A7HA] -80T AL ¥&ato] HaEget

RNA == % cDNA g
-80C AL ¥&io] AF=] Q= 10—71‘_7—‘1 A=
£ 7AWo] 2mLY screw tubed] ¥4 @2 & TRIzol

(200m1, Life technologies, USA) 1mL<} —_uLE 208 ¥
I}t Homogenizer (Tissuelyser II, Qiagen Hilden,
Germany)E ©]&3slo] 287+ A25 E519t. M2
micro tubed] &4 @& & Chloroform 100uLE A7t
2t & vortexE ©]-&5to] 4ojF]nt. YAHEEIE °l&
5to] 12,000rpm 1587 AAE2 . 45AS A=
< micro tube®] ¥4 2 & isopropyl alcohol& &

FoZ Hristrh. oAl 12,000rpm, 1087 Y4E

2 ¥ ASAE AASIAS. 222 75% ethanol
Y1 7,500rpm, 583 YAEHE AT ASHS
AAT 5 AR5t DEPC-treated water (Diethyl
pyrocarbonate, TNT research, Jeonju, Korea)

£ 2o] RNAE =3t &% RNAE agarose gel

m[o mlm

electrophoresisE 3t ¥ gel documentation system
(170-8170, Bio-Rad, USA)E &dto] RNAS fF5 &
oI5ttt °]& microplate reader (Epoch, Bio-Tek,
USA)E ©]&5}9] total RNAQ] =5 ERIgt & 500ng/
ul === «]’5, SFAth cDNA synthesis kits (FQS-301,
Toyobo, Japan)?} PCR (PC-818, Astec, Japan)< °]-&
5l ¢cDNA synthesis kits9] protocold Z°] cDNAE
/gstATt.

Real-time PCR

2 ARoA S5 ALYAR 66%E A Foig &
Hi 2] R HEE GotE 1A} real-time PCR
(7500, Applied biosystems, USA)S A5t &
A&E FHAE housekeeping genel. & ribosomal
protein subunits 9 (RPS9)& ©]-&stom, 5ol &
#5t= A= myogenin, myosin heavy chain type
I (MHC I), myosin heavy chain type IA (MHC 1
A), myosin heavy chain type IX (MHC OIX)E o]&
5Fith. Ao A WA %= CCAAT/enhancer-binding
protein B (C/EBPP), Peroxisome proliferator-
activated receptor y (PPARy), Stearoyl-CoA
desaturase (SCD)E ©]-&3}tt. Real-time PCRO] o]-&
2= primer? 971493 probe? F7|4 <GS Table. 3
T} Zo] F& AFettt. PCRS 557 5.5ul3 cDNA
2ulel 24249 forward % reverse primerS Z-ZH ulLe}
probe 0.5uLE ¥t} "tAYOE master mix (QPK-
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o2 g3t} PCR 242 holding stage©ll4 50C 2&
$95C 108, cycling stage©ll4] 95C 15& & 60T 1&
S-S 40cycleZ AY3FALE.

SHEA

2 A9 4 9 A ELS one-way ANOVAE ©]
25lo] EX3}991, gene expressione R program
(R software version 4.1.2)5 ©o]-8&35}o] & 9] HjZ|
mixed model (PROC MIXED) 4 % Duncan’s post-
hoc testE ol-85to] 4HEA Q] F94(p € 0.05)= A5
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Table 3. Chemical compositions of concentrate, rice straw and corn silage (%, DM)

ltem Accession No. Sequence (5’ to 3’)

RPS9

Forward GAGCTGGGTTTGTCGCAAAA

Reverse GGTCGAGGCGGGACTTCT

Probe DT860044 B6FAM-ATGTGACCCCGCGGAGACCCTTC-TAMRA
Myogenin

Forward AGAAGGTGAATGAAGCCTTCGA

Reverse GCAGGCGCTCTATGTACTGGAT

Probe AF091714 6FAM-CCCAACCAGAGGCTGCCCAAAGT-TAMRA
MHC |

Forward CAGCTCCAGAAGATCGACAAATC

Reverse CTGCTCCACTTGACTGACGTTT

Probe AB059400 6FAM-AGGGCCGCTTCCATGCCC-TAMRA
MHC [1A

Forward CCCCGCCCCACATCTT

Reverse TCTCCGGTGATCAGGATTGAC

Probe AF091714 6FAM-TCTCTGACAACGCCTATCAGTTCAT-TAMRA
MHC 11X

Forward GGCCCACTTCTCCCTCATTC

Reverse CCGACCACCGTCTCATTCA

Probe AB059399 6FAM-CGGGCACTGTGGACTACAACATTACT-TAMRA
C/EBPB

Forward CCAGAAGAAGGTGGAGCAACTG

Reverse TCGGGCAGCGTCTTGAAC

Probe NM176788 6FAM-CGCGAGGTCAGCACCCTGC-TAMRA
PPARy

Forward ATCTGCTGCAAGCCTTGGA

Reverse TGGAGCAGCTTGGCAAAGA

Probe NM181024 6FAM-CTGAACCACCCCGAGTCCTCCCAG-TAMRA
SCD

Forward TGCCCACCACAAGTTTTCAG

Reverse GCCAACCCACGTGAGAGAAG

Probe AB075020 6FAM-CCGACCCCCACAATTCCCG-TAMRA
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Table 4. Effect of corn silage diet on growth performance of Hanwoo steers

Control Corn silage SEM p-value

Initial body weight, kg 291.50 291.71 0.11 0.995
Final body weight, kg 753.83 722.33 15.75 0.498
Average daily gain, kg

Early fattening 0.82 0.93 0.05 0.092
Late fattening 0.83 0.67 0.08 0.117
Feed conversion rate, kg

Early fattening 11.76 18.57 3.40 0.005
Late fattening 13.87 26.10 6.12 0.264

=X=4

Table. 5= EAIEA 3 5884 23E YU &
Foaol B 71 oA 2 vlSE AA e EAIS
At 2ot S5 AFdEA] Foi7t B 724 2ke) 7 g/l
ALH(P)0.05), SHEHEE H SATFANAE HF A
o]7} UERAA] 9kTH(P)0.05). SE5HY] w4 7]
WA R A L 277 SAH o2 =7 YergAlRt, <
T AFLE A FoiFtet Zpel7h YEREA] FkH(PY0.05).
EASEEY § S45T 2P H2H 17sE &

Ago] 17%2% et ABAT 5 9 Aol
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A HS712E F AFRS] AUAITPE SRS SUWATE
7} ol 2 (Owens et al., 1993; Chung et al., 2006;
Kim et al., 2007), B899 &4 AWF v|E7|7F F
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Table 5. Effect of corn silage diet on carcass characteristics and meat grade of Hanwoo steers

Control Corn silage SEM p-value
Carcass weight, kg 416.17 404.07 6.05 0.653
Back-fat thickness, mm 15.17 13.00 1.08 0.494
Rib—eye area, cm’ 91.33 85.60 2.87 0.230
Dressing, % 63.82 64.72 0.45 0.660
Marbling score 5.67 5.00 0.33 0.372
Quality grade
(™171:2, %) 17:50:33:0 0:47:33:20
Yield grade
(A:B:C, %) 17:50:33 40:33:27

AMEE- JATAE SASS W A Ed HIE
glst7] Yo &5 biopsyE °l&sto] HEE =
of JePlck(Fig. 1, 2). &8 9o #oJsk= myogenin
(P=0.054), MHC I (P=0.019), MHC IIA (P=0.094)
2 MHC IIX (P=0.044) #34#+9] ¥sh= S AFLE
A Folt7F 2+t Bt wo| Mdst= 237 e e
, myogenin (P=0.067) ¥ MHC IIX (P=0.004)= 3
FAE ©E foA Aol YebgtHFig. 1). &5
e 3= AAF Aol 29090 myogenin R 9
= AP A Fot BE AADAEE Al
9] gl& Z2Ast= MHCY Hd2 45 AL ]
T7F DHRALERI tR Bt 3071 LB 7HA] wdFo] =
Al vebsteh. A Ao A Hl& 7] ZARR Fol5t7F Hl
bR Folat Boh S50 fAR ddo] =4 YEr
O m(Vestergaard et la., 2000; Shibata et al., 2011),
MHC 40| &4 vtjo] B2 4 vA= 234&
UelWch(Vandenburgh and Kaufman, 1979). £ A3t
NAE APALL} o] S ALdYAE g B+
459 Ido] FFS wol AA He AR HojXih
AATA Rz 9 Avbdd 2710 fofst= C/EBPR
AL Wt A G AFLE A Fol oA Hol WAt

ot i o 1
2 fo > 4
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ZA7Fol U o (P=0.085), 8%
29l Wsh= QIATHPY0.05). AWEL F7] B &
£ HAHA0] 8421 PPARyOIAE =z
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o m(P=0.007), A=A Lol 2 |§22Q HIlE =
T G54 AL A] Folt BE FUbete A9E UE
WtHP=0.018). A9 Aol #HE SCD= =T
7} £54 AAER] Folt Hip 32 o7 wol 45}
ROt F9AQl Aol= AAUTHPY0.05). Hhek iR E
S AFGEA] Fof B v 7)o wo] Wdsitt
7b H]§ 3710 Zaste 23E HERRTHP=0.006). °©]
23t Bishe Aoy Uetged S5y A
FRAA = dE Aol thebA] A Ao Wdo] Hid W
g 27]9& C/EBPR7F &&staL Al7to] A|uw 55wt
o] Y& == PPARy} HFH 0= SCD7} HASHHA] A
o] Aghdo] #aEdE Al 1S der At (Du
et al., 2009). 7|9l Tojsh= F-724Q1 C/EBP
BollA = &4 AFL e A Fof7}F 2+ Hrh Hdshs=
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