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ABSTRACT

This study was conducted to investigate the effect of feeding of garlic stalk silage on performance and carcass
characteristics of Hanwoo steers. Feeding trial was conducted with 27 heads of Hanwoo steers and these animals
were divided into two groups of control(rice straw) and garlic stalk silage. Animals consuming rice straw were
fed concentrates and rice straw for 22 months from the 5 months of age and animals consuming garlic stalk
silage were fed concentrates, rice straw and garlic stalk silage for 22 months from the 5 months of age.

Animals fed rice straw and garlic stalk silage were fed 1.34 and 1.47, 1.69 and 1.74, 1.65 and 1.66%
concentrates to body weight for the growing period, fattening period and finishing period, respectively. Animals
fed rice straw and garlic stalk silage as roughage sources were fed 1.37 and 1.38, 0.65 and 0.63, 0.43 and
0.43% roughages to body weight for the growing period, fattening period and finishing period, respectively.
Also, animals fed garlic stalk silage were offered 0.22 and 0.33% garlic stalk silage to body weight for the
fattening and finishing period, respectively.

Animals fed rice straw and garlic stalk silage as a roughage sources did not differ in average daily gain during
the whole feeding periods. Animals of control group consumed less concentrates and roughage than those fed garlic
stalk silage during the whole feeding periods. However, feed efficiency was not significantly different between both
treatments.

Beef yield including backfat thickness, eye muscle area and carcass weight was slightly lower in the animals
fed garlic stalk silage than in the animals fed rice straw even though there were no differences between both
treatments. However, beef quality including beef color, fat color, texture, maturity and marbling score was
slightly higher in the garlic stalk silage-fed animals than in the animals fed rice straw although there were not
statistically different between both treatments.

Animals consuming garlic stalk silage was significantly(p<0.05) lower in shear value than those fed rice straw.
Amino acid composition including essential amino acid and non-essential amino acid was not different between
animals fed rice straw and garlic stalk silage.

Eye muscle area of animals fed garlic stalk silage contained slightly higher oleic acid, less linoleic acid
and arachidonic acid and more linolenic acid than that of animals fed rice straw only as a roughage
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sources. So eye muscle area of animals fed garlic stalk silage contained more mono-unsaturated fatty acid
than that of animals fed rice straw and w6/w3 ratio was narrower in the animals fed garlic stalk silage
than in the animals fed rice straw. Economic income was higher by 20% in the animals fed garlic stalk

silage than in the animals fed rice straw.

Therefore, It may be concluded that feeding of garlic stalk silage as a roughage sources to steers during
the fattening period seems to improve meat quality, fatty acid composition and economic income.
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Table 1. Formula and chemical composition of concentrates(as fed basis)

Feeding periods

ftem Growing Early fattening Mid fattening Finishing
Ingredients composition(%)
Corn grain 42.00 46.00 48.00 28.00
Wheat grain 4.00 10.00 20.00 38.00
Wheat bran 12.46 12.00 0.04 4.00
Mixed fiber - - - 10.00
Corn gluten feed 4.00 4.00 3.00 -
Beet pulp - 0.22 2.50 -
Cane molasses 5.00 5.40 5.00 5.00
Rape seed meal 5.40 5.00 3.24 0.00
Distillers grain - 2.00 2.00 1.50
Cotton seed meal 3.00 0.33 0.00 -
Coconut meal 5.73 8.00 8.00 3.94
Palm meal 10.00 4.00 5.00 6.40
Salt, dehydrated 5.00 0.50 0.50 0.60
DCPY 0.61 0.08 0.40 0.33
Limestone 2.00 2.17 2.02 2.00
Buffers - - - 0.10
Calcium sulfate 0.10 0.10 0.10 -
V+M premix-3” 0.10 0.10 0.10 0.10
Luprocil®? 0.10 0.10 0.10 -
Myco curb - - - 0.03
Total 100.00 100.00 100.00 100.00
Chemical composition(%)
Moisture 12.63 12.82 12.82 12.80
Crude protien 14.10 12.10 11.10 10.38
Ether extract 3.23 3.17 3.06 3.23
Crude fiber 5.39 4.47 412 5.90
Crude ash 6.66 5.88 5.53 5.30
NFE 57.80 61.37 63.17 62.26
Calcium 1.07 1.00 1.00 0.92
Total phosphorus 0.57 0.42 0.40 0.38
TDN 69.90 71.72 73.49 71.92

Y Dicalcium phosphate.

2 Contains following ingredients per kg; Vitamin A: 3,8001U, Vitamin Ds: 4001U, Vitamin E: 20IU, Fe: 50mg, Co:
0.15mg, Cu: 7mg, Mn: 7mg, Zn: 30mg, I: 0.6mg, Se: 0.15mg, Ethoxyquin: 6mg.

¥ Mold inhibitor.
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Table 2. Chemical composition of rice straw
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Items Rice straw Garlic stalk silage
Crude protein, % 5.10 11.31
Ether extract, % 240 5.62
Crude fiber, % 32.17 27.62
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NFE, % 4317 42.05
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Table 3. Effects of garlic stalk silage on performance of Hanwoo steers

Control Garlic stalk silage
Items Growing  First Last ~ Whole Growing  First Last  Whole
period fattening fattening period period fattening fattening period

Body weight(kg)

Initial 116 299 444 116 122 323 460 122

Final 299 444 607 607 323 460 603 603
Total weight gain(kg) 183 145 163 491 201 137 143 481
Daily weight gain(kg) 075* 078 087"  0.80° 0.76°  081° 085  081°
Feed intake(kg/head/day) (DM basis)

Concentrate 260" 514 8070 502 286" 558" 824 535

Rice straw 287" 291" 241° 258° 299° 311 238" 284"

Garlic stalk silage 0 0 0 0 0 0.10 1.86 0.74

Total feed 5.47 8.05 10.48 7.60 5.85 8.79 12.48 8.93

Feed efficiency 7.29 10.31 12.05 9.50 7.70 10.85 14.68 11.05

Values with different superscripts in the same row during the same feeding period differ at F

letters and F ¢ 0.01 in capital letters.
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Table 4. Effects of garlic stalk silage on beef
yield and beef quality of Hanwoo

steers

Item Control Gagiil(; gs(,atalk
Slaughter weight(kg) 589° 603
Carcass weight(kg) 358.7 367.9°
Dressing(%) 60.93 61.01
Beef yield

Backfat thickness(mm) 11.4° 14.0°

Eye muscle area(cm?) 89.8° 83.3"

Carcass weight(kg) 358.7° 367.9°

Beef yield score 68° 67

Yield grade” B B
Beef quality

Beef color” 4.6° 45

Fat color” 2.7 2.4

Texture® 16 15

Maturity® 1.4 1.3

Marbling score” 4.3 AT

Quality grade” 1.36° 1.03

Values with same superscript in the same row did not
differ at F ¢0.05.

Y A=higher than 69, B=66~ 3, C=lower than 66.

2 1=light red, 7=dark red.

% 1=white, 7=yellow.

% low numbers for better quality.
® higher numbers for better quality.
") 1=grade 3, 2~ ~ ~ =grade 1*
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7t e lzel Agel M 77t 3186
S30.75%01 1AL Ak Zb7h 457 % 3.96
kg/cmz&i*i vt AR A el A
TR Bl (005 ST H4E
247y 4711 2 47.25%0. 24 A2 t3tel] 2o
7} g1 tK(Table 5).

Table 5. Effects of garlic stalk silage on beef
traits of Hanwoo steers

Items Control Garl_lc stalk
silage
Reduction by 31.86+1.36" 30.75+0.93°
heat(%o)
Shear value(kg/cm?) 4.57 +0.44*  3.96 + 0.50"

Water holding 47.11+2.05" 47.25+2.09°

capacity(%)
Oraganoleptic test
(5 points)
Juiciness 437+£010 433:0.14
Tenderness 386+0.26 4.16+0.22
Flavor 404+£0.13 4.22+0.07
Beef color
CIE L(brightness) 36.93+0.24 36.90 £ 0.67
a(Red color 19.61+£0.74 19.38+0.64
value)
b(yellow 7.92+041  7.60+0.44
color value)
Hunter L 30.82+0.22 30.81+0.58
a 15.17+0.65 1497+0.61
b 514+025 4.96+0.29
Proximate
analysis(%o)
Moisture 69.13+0.60 66.95+1.00
Crude fat 859+0.87 11.76+1.35
Crude protein 20.36 £0.23  19.96 +0.32
Crude ash 0.97+0.01 0.94+0.02

* Values with different superscripts in the same row
differ(F ¢ 0.05).
Values are meantSD.
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Table 6. Amino acid composition of Hanwoo
steers fed rice straw and garlic stalk

silage
Items Control Garsliilc; gsetalk
Essential A. A.(%)
Methionine 057+0.01 0.55+0.01
Threonine 095+0.02 0.94+0.01
Valine 101+001 0.98+0.02
Isoleucine 098+0.02 0.97+0.02
Leucine 180+0.04 179+0.03
Phenylalanine 0.94+0.03 091+0.03
Lysine 159+0.08 1.60+0.08
Histidine 0.88+0.03 0.92+0.02
Arginine 117+£004 1.24+0.05
Total essential A. A. 989+0.28 9.90+0.27
Non-essential A. A.(%)
Proline 0.79+0.01 0.80+0.01
Cystine 027+0.01 027+0.01
Aspartic acid 187+£007 1.87+0.03
Serine 0.76+0.01 0.80+0.01
Glutamic acid 313+0.06 2.99+0.09
Glycine 0.87+0.01 0.86+0.01
Alanine 119+0.02 119+0.02
Tyrosine 0.72+£0.02 0.72+0.01
Total nonessential A. A. 9.60+0.21 9.50+0.19
Total A. A 1945+0.60 19.40+0.49

Values are mean * SD.
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Table 7. Effects of feeding of garlic stalk sila
ge on fatty acid composition of eye
muscle area of Hanwoo steers(%)

Items Control Garl_|c
stalk silage
Myristic acid(Ci4:0) 347+010 322+0.20
Palmitic acid(Cie0) 29.45+1.13 27.73+1.03
Palmitoleic 5.88 +1.23 5.89 £ 0.64
acid(Cisi107)
Stearic acid(Cis.) 893+0.60 9.04+0.28
Oleic acid(Cis:149) 4954+089 5213+1.16
Linoleic acid 2.04+0.48 1.37+0.19
(Cis206)
Linolenic acid 0.08 +0.02 0.11+0.01
(Cis303)
Eicosenoic 0.21+£0.02 0.28 £0.03
acid(Cao:109)
Eicosatrienoic 0.11+0.01 0.09 £0.01
acid(Cao:306)
Arachidonic 0.29+0.03 0.15+0.04
aCid(C20:4us6)
Total saturated fatty 41.85+1.64 39.99+1.02
acid(SFA)
Total unsaturated 58.15+1.64 60.01+1.02
fatty acid
Mono-unsaturated 55.64+2.01 58.30+1.19
fatty acid(MUFA)
Poly-unsaturated 251+051 1.71+0.23
fatty acid(PUFA)
MUFA/SFA 1.33+1.23 146 +1.17
PUFA/SFA 006+0.31 0.03+0.23
®6 244 £0.50 1.61+0.23
o3 0.08+0.02 0.11%0.01
0b/n3 30.50+8.27 14.64+254
Cholesterol(mg/100g)
Tissue 58.75+0.25 58.00+0.32
Fat 63.50+1.04 62.20+1.16
Blood 159.00 +2.38 174.00 + 8.67

Values are meansSD.
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acid, myristic acid 2.2 $hf-%o] g9lor o]
7 5(20023)¢] - AMGolA HEFEE
wolatls wl APEAE ghekel Halel Pt
AAE e 5 EshAHHKsaturated  fatty
acid, SFA) djzx=Tef AlET- 7}7) 4185 %
39.99%0. 8 A|@T7F wokont vl ExsHA|
W Hmono unsaturated fatty acid, MUFA)S Z}
7} 5564 2 58.30%, TH7F EEE|Wk(poly
unsaturated fatty acid, PUFA)°] Z+z} 251 H
171%= Exst Ak A7 sk
MUFA/SFA H]&2 133 9 14602 A|dF7}
o7t A YEbgAIRE FEE o= gl9la,
PUFA/SFA H]-&2 006 2 00322 mhsth Al
A Fo 77 sk

o]+ 3071 ¥ fPJ}TA shA R 224 W
MUFA/SFA B]&o] 1, 2, 3, 4, 571:.4 S
ulg} 218, 234, 208, 227 = 2570t}
Sturdivant 5-(1992)2] AR = Yokon) w
= gastEe] FsAT 24 ) MUFAISFA
H]-go] 1220tk Haehes H|d AiE
Uepilon, 2471€% - AW A
/ol A MUFAISFA Y& A4 2 Al$
wolol M= Zhzh 0.95 2 1.22, PUFA/SFA H&
2 717} 0.06 2 0.03°]AtHE sHF 5(1998)
o] miel H|zgt ARE YERNATH ‘Ef‘f&
ghe- AASol A AEZFELDS F8I0S
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1
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Effect of Garlic Stalk Silage on Hanwoo Steers

Table 8. Economical analysis of Hamwoo steers fed rice straw and garlic stalk silage

Control Garlic stalk silage
Items
Intake(kg) Cost(won) Intake(kg) Cost(won)
Calf price(won/head) 1,000,000 1,000,000
Feed cost(won/head)
Concentrate cost
Growing periods 806 194,661 884 213,663
Fattening periods 1,061 246,934 1,152 268,259
Finishing periods 1,905 447,294 2,060 483,663
Whole periods 3,771 888,889 4,097 965,585
Roughage cost
Rice straw 2,036 325,714 2,120 339,208
Garlic stalk silage 0 0 463 37,011
Total 2,036 325,714 2,583 376,219
Total feed cost 5,807 1,214,603 6,680 1,341,804
Carcass weight(kg) 358.7 367.9
Unit price(won/kg) 8,472 9,111
Meat price(won/head) 3,038,906 3,351,936
Crude income(won/head) 824,303 1,010,132
A Z¥z 5875 3 58.00mg/100g, A|ellA= ZF o grell Hlste] =AGTE ELd 7]QlekE
Z} 6350 % 62.20mg/100g, MollA] Z}zk 159 A )
9 174mg/100go-2  FZ 3 A8} F9] cho-
lesterol 3+Fe A7k ztol7t gllod, & Vv 2 of
A Z29] cholesterol st Al FolA =A
Ebtth WA 120kg Hele] A s/EE g
2158 A9 $4E ANE ANF F ooz
5 A 24 T(HA F5oT) 1079 AT AL E
A w1772 Yol AMAES 22704
F AN S A vhsd Abdel Bk A s
A wodell wE AAE A A= Table FTIAEE Uz2TelA SA427], HSHY] 2

BolA] Wi vo} Pk AEE AR o
A FolASH ARTYUE FAF Lo

2 277 73 8243039 B ATt
101013291 0.2 vkt AP A FolT
o] 5ol F9 2254% EUTE o]k T

A vhay AQEA T WA 7

|37 B9 7zt AlFe 134, 169 ¥
165%E wolalglal AlgdTolAs 147, 174
9 1.66%= T3tk

FAIEYoR Bgs TollA 5471, H]
F7] 2 HE57) %OL %4 A5 137,
065 % 043%E wolskalal AlFTolA=
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