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Abstract

This study was a report on 60 heads of Hanwoo steers(5 treatments x 4 heads x 3 repeats). Their start weights were
361.2+14.39 kg to 380.5+27.33 kg; 12.7 to 13.6 months of age. The aim was to investigate the effect of herbal probiotic
supplementation on the weight, blood composition, meat quality and immunity in beef. In case of body weight gain, con.
1 plot(183.8 kg) in the early fattening stage, T3 plot(115.1 kg) in the middle fattening stage, and T2 plot(163.3 kg) in
the late fattening stage significantly increased(p<0.05). There was a statistically significant difference in the blood content
of T-Cho and IgG: con. 1 plot and T1 plot in the early fattening stage, T3 plot and T2 plots in the middle fattening stage,
and con. 2 plot and T1~T3 plots in the late fattening stage had higher blood content than that of other treatment plots
(»<0.05). In addition, the carcass weight was highest in the T1 plot and T2 plot among the total treatment plots(p<0.05).
However, no statistical significant difference was observed in the different treatments; all individual treatment plots(T1~T3
plots) were somewhat higher than the control plots(con. 1~con. 2 plots) with respect to the carcass quantity and carcass
quality. Combining and analyzing all results revealed that the dietary addition of herbal probiotics for Hanwoo steers had
a positive effect on the improvement of weight, amount of meat, meat quality and immunity
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74l tigt v A=A A (Fuller R 1989)= fribat £]o] o2
AdS AHEEoF =g vAES JAStL, o|2E H|BE
= A HAANAAN FEY A% ST A X 2§
< gt} Aol = 2 fAES AHS-SHH, probiotics2} gt
(Ann YG 2011; Ann 5 2013).

Ao Aol gk B2 MUY ndES JAISH
AAL 59 43p7] A¥E AAaAT, Y f-8uEY 4
d& w=the 23 (Chae 5 2013)9F AkR 9] 231 9 F &
22 NAA T M= AT} glthAdams S 1981). Lrolrt
it R0 dRUoRE FolA dEYote] ot A|zuty] e}
A Az e] wA, A¥ 7ES A7) (Arambel & 1988),
9] 9] pHE BdA 22 FAIAA F-=(Dawson & New-
man 1988) & 445 X8, AlRa &S /AR LE S
ek
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= AAIE H7tstd AlF 571 AR aTeol A, &
W @714 AletS 843NAA ZELEE L3k 954
o] Baf7 gds] dojdthar stATHKim F 2000).
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R 1989; Gibson & Fuller 2000).
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1. AIEE HIER ¥ A

A HZ 361.2414.39~380.5:27.33 ke(AE 12.7~13.674L
)Y AAl T 60FE DO MiA(SA P x45F x 35HE) S}
FEAE SYNYYY SAAEFTEH-39%)S Wl 7t
oA H& AMFAIRS SFiTh

FAANEL con. 17HEHHAHA 27 55 AFR), con. 2
A A7} Total Mixed Fermentation; TMF AMR),
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E i
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Table 1. Chemical composition of experimental diets (Unit : %)
Concentrate Total Mixed Fermentation(TMF) Roughage
Growthé Finish
Items Earli Finish Earli Finish carlier fattening
Growth arer - Growth arer - fattening
fattening fattening fattening fattening -
Perennial .
Rice straw
rye grass
Moisture 10.10 13.64 9.78 40.00 40.01 33.29 8.33 833
Crude protein 15.00 12.89 11.48 15.50 13.68 7.45 3.95 3.61
Crude fat 3.86 457 3.03 424 4.53 2.78 1.20 0.80
Crude fiber 8.37 7.93 541 14.00 15.84 9.89 3230 23.00
Crude ash 6.43 6.57 6.03 6.87 7.52 4.97 4.80 11.77
NFE" 56.24 50.40 64.27 19.39 18.42 41.62 49.42 52.49
NDF? 23.38 20.10 19.69 20.00 25.73 26.19 70.37 57.80
ADF? 12.50 15.10 11.06 15.00 17.00 17.95 42.50 39.20
TDN" 70.69 71.94 73.06 70.50 72.00 73.00 13.14 38.29
Y NFE : Nitrogen free extract

? NDF : Neutral detergent fiber
9 ADF : Acid detergent fiber
Y TDN

AWl A 3 mLE EDTA 3-&1A17t g8 A3 RFE
AFH3sEA 1,000xgo 2 1587 YAE s, FAAS &
22 B A7|(Cytation 3 Tmaging Microplate Reader, BioTek,
USA)Z IgG2 Bovine IgG ELISA Kit(Neobiolab, USA), IgM
2 Bovine IgM ELISA Kit(Neobiolab, USA)E A}-&3}e] &
Akt

2] 4T o)A 8A|7F B8 & 2,500 rppm O 2 1057 ¥
RSt @3S 2% &, 2A2YFIA(-700)of B
St FABEe Eojo] Aursd FEPARAY]
(Fyjifilm DRI-Chem. 35008, Japan)& ©]-83te] 59 3AL &
ol o 2 ZZF AH|E(Slide T-Cho-O lI), Triglyceride
(TG-P), GOT(Slide GOT/AST-P III), GPT(Slide GPT/ALT-P
1), Glucose(GLU—P [l), BUN(BUN-P III), ALB(Slide ALBP)

5% GUEE AT SAY T, 54 A% 51 3
AEW AR A, AP, 2AE, HEE)S St
5% B3L st

6. EHEM

: Calculated from composition of Korea feedstuffs(National Livestock Research Institute 2002).

Statistical analysis system(SAS release ver. 9.1, 2003)2] ANO-
VA(Analysis of variance) procedure & T-test A O 2 E A3}
o Hel7zke] fole
1955 o83ty 5% 4=

Duncan's multiple range test(Ducan DB
2ol AAsIA
Za U

1. ME & SA

Table 2= H]SA7|(BF 13~197H%-1_Eé)94 A= AR
A% F71FoR A 4] AFL AL vikatgot 19
ALY F2 AZE thh 2ol Urhy X2 7(537.50:28.16-
548.89+38.22 kg)7} T 271(541.56+19.30~545.00+21.21 k)&
o =3, F AlS 7Y 49 AlF S7FlAE con. 1547}
217} 183.8 ke 1.02 kg © 2 © 9ror}, AXE 2 Ha=2 9
atol BAF ol LehbA] GkTh(p>0.5)

Table 3 ¥]% F71(BF 202374 9)e) A HHFt
A% ZrteFoltt. 270 HlE F7]9 £R AFL 6500+
25.34~651.0429.89 kgo| 11, # ]G+ 639.0+38.22~664.0+46.07
kgO 2 = H|ZE Z7}FS T3} 1151 kgl 2 tha =gto
w, AF #3E 2ol A9 itk 1Y 77 AT S
0.84~0.96 kgo. 2 A7+ Atolof tha 2}o)7} 9o, 54
A fFoRtE AHp>0.05). 77 F e AFHF2 TIF
7} 7P =9k, AR Q788 337} 7 WolA AlR R
o] 7H¢ 22 Zo= eyt
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Table 2. Effect of feed additives on feed intake and growth performance on early fatting of Hanwoo steers
Items con.1" con.2? T1Y 29 T3 Pr > [t
Initial day (month) 402.8(13.4)+134  389.3(12.9)+1140  396.4(13.2)x17.4  381.0(12.7)£13.00  406.9(13.6)+15.8
Final fattening day (month) 602.8(20.1)x13.4 569.3(19.0)£11.40 576.4(19.2)x17.4 571.0(19.0)x13.00 586.9(19.6)£15.8
Initial weight (kg/head) 361.23+14.39 379.02+19.22 379.22+11.39 380.54+27.23 379.41+27.80 0.210
Final weight (kg/head) 545.00+£21.21 541.56+19.30 541.00+£21.32 537.50+28.16 548.89+38.22 0.915
Total weight gain (kg/head) 183.77+£28.94 162.54+30.60 161.78+16.73 156.96+42.36 169.33+50.20 0.587
Daily gain (kg/head) 1.02 0.90 0.90 0.87 0.84 0.587
Total 1,410.13+35.59* 1,175£36.29° 1,360.73+32.81* 1,182.60:£36.6° 1,209.60:£34.74° 0.010"
Total dry Concentrate ,946.47425 51 - 913.56+22.26 - - 0.079
matter intake
(ke/head) Roughage ,463.67+13.28 - ,447.17+14.58 - - 0.189
TMF - 1,175+46.29 - 1,182.60+36.6 1,209.60+34.74 0.052
Total 7.83+1.25 6.53+0.98 7.51+1.13 6.58+1.10 6.72+1.60 0.268
Daily dry
tter intak Concentrate 5.26+0.87 - 5.03+0.77 - -
m?k;rhg 9 ®  Roughage 2.5740.79 ; 2.48+0.51 ; ;
- 6.53+0.98 - 6.58£1.10 6.72+1.60
Total 7.67£1.74 7.25+1.64 8.07+1.41 6.87£1.59 8.00+1.47 0.171
Feed Concentrate 5.16£1.34 - 5.40£1.65 - -
conversion rate Roughage 2.51£1.54 - 2.67£1.22 - -
TMF - 7.25£1.74 - 6.87£1.55 8.00+1.31

Means+S.D.

* Means with the different superscripts in the same row are significantly different (P<0.05).

D con.1

with additives (0.5%).

Y T2 : TMF and concentrate feeds of herb probiotic additive :

: concentrate feeds of herb probiotic non-additives
2 con.2 : TMF feeds of herb probiotic non-additives :
9 T1 : concentrate feeds of herb probiotic additives :

(0.5%) — finish fattening with additives on concentrate (0.2%).

9 T3 : TMF feeds of herb probiotic additives :

additives (0.2%).

: early fattening — medium fattening — finish fattening.
early fattening — medium fattening — finish fattening
early fattening with additives (0.5%) — medium fattening with additives (0.5%) — finish fattening

early fattening with additives on TMF (0.5%) — medium fattening with additives on TMF

early fattening with additives (0.5%) — medium fattening with additives (0.5%) — finish fattening with

Table 3. Effect of feed additives on feed intake and growth performance on medium fatting of Hanwoo steers

Ttems con.1" con.2? T1Y 29 T3 Pr > [t
Initial day (month) 602.820.1%£134  569.3(19.0)£11.40  5764(192)£174  57L.0(19.00£13.00  586.9(19.6)£15.8
Final fattening day (month) 72282410134 689323011140 69642320174 691.023.00£13.00  706.9(23.6)+15.8
Initial weight (kg/head) 545.00421.21 541.56+19. 3 541.00421.32 537.50428.16 548.89+38.22 0915
Final weight (kg/head) 651.00+29.89 650.00+25.39 641.64431.57 639.00+38.22 664.00+46.07 0.585
Total weight gain (kg/head) 106.00413. 7 108.44+31.72 100.64+18. 2 101.50428.73 115.11:643.43 0.975
Daily gain (kg/head) 0.88 0.90 0.84 0.85 0.96 0.975
Total 1,089.2542021° 997.03:21.08° 1,12239422.82°  968.96+20.15" 995.59+27.24" 0.047
mTt(:t?ligfyk Concentrate ,874.65+21.26 - , 906.78+31.63 - - 0.056
?k;hea ;‘) ®  Roughage 214.60+11.42 - , 215.61£16.98 - - 0.056
TMF ; 997.03+38.08 ; 968.96+30.15 995.59+37.24 0.054
, Total 8.37+1.25 7.86+2.98 846+1.13 8.07+1.60 8304130 0.157
D;“lryh‘i“fk Concentrate 7.38£0.87 - 7.58+0.77 - -
m?k;hea ;) ®  Roughage 0.99:0.79 - 0.88+0.51 - -
; 7.86+0.98 ; 8.07+1.10 8.30+1.30
Total 10.66+1.88 9.232.00 11.5042.74 9.5041.65 8.65+1.94 0.160
Feed Concentrate 8.62+1.51 - 9.37+1.65 - -
conversion rate  Roughage 2.0441.47 ; 2144111 - -
TMF ; 9.23+1.00 ; 9.5041.41 8.65+131

Means+S.D.

** Means with the different superscripts in the same row are significantly different (P<0.05).

1-5) .

: Treatments refer to Table 2.
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Table 4= Bl £7|24-3070 €)Y A= AT AS 5
7NFo R, 8 A5 751.0£55.47~802.3+56.38 kg = L}E}
Wtk & AT S7HES T2771 1633 kg0 2 7P w2 HH,
con. 19-= 1000 kg2 2 714 Wokth 1Y T4 A& ZUl5ke
T27o| A 0.74 kg @ 2 T 9oL, A28 SA1AS &
oA HSATHE0.05). o & ABUFELS TIF7H % &
ITHp<0.05). AlR T2 con. 177} TA =otA AR &
WM E 7P AXSIAL, TI-T2H 7H e B
(p<0.05)3}ATt. Kim & Jung(2007) = HAMRE Bl 2ol A
HOIRt B¢ vl A7)0l digh B4 AR vls 579 4
Aol oh$ S7FSATL ST, 2 AIROIAE TI-T277}
o old fARE AoHE Ut

AFAE Folol A7 Aea 23He AT B

%

B18719) TMF AHR FolA] T8 ARR gl g ol
WA ARAE A AF F7he] FEnY ok

=4 EFIYEIA

ol 2 Aol W ARAE A7 Folst TVF Al 7
A7) AF FIEE L olf2 F/ Ao mTk
Kim 5(2006) Ak¥ol 7] SoFRjehe: 0.5-1.0% H7shn
Z5h)d(erude protein; CP) §HFo] 7| obx 3, pHot %
B A e Woluthi SHTh fARE AFOR AN &
Sl SRGCLE )& Arhstel Folstd AT B &
A3k ARREe] AAHUTHE BOE QTHKim 5 2009)

olbo] Avke B u), 2 AlgelN S ARA|S B2t o
o W2 AFF7H AN W19 1S A ek
A Fo= ABNHE tha: ARA Hel77tel tha A 7
o Zjol7t QIgLOL, )% F7]ol TpAFAle] 3 HE
alo] ABTY A8, 4312 57 9 WY Py FO2 =
Tuch ulg ARk AF 7 2wt Bk

2. &8 X4A Hel

Table 5= ¥l57]7ke] BAHGE Wfolth. Hole §lo
83 SEULEES A” A ol= Bt 194.60 mg/dLo| 3]
| o] A71of= 178.68 mg/dLE FA) WobA|aL, HAFA

con. 197} 7P &gkth vl F7]01% 19226 mg/dL, H]% 3

Table 4. Effect of feed additives on feed intake and growth performance on finish fatting of Hanwoo steers

Items con.1" con.2?

T1? 2% 3% Pr > |f]

Initail day (month)

722.8(24.1)+13.40  689.3(23.0)£11.40  696.4(23.2)£17.40 691.0(23.0)+13.00 706.9(23.6)+15.80

Final fattening day (month) 932.8(31.1)+13.40 899.3(30.0)£11.40 906.4(30.2)+17.40 901.0(30.0£13.00 916.9(30.5)+15.80

Initial weight (kg/head) 651.00+29.89 650.00+25.39 641.64+31.57 639.00+38.22 664.00+46.07  0.585
Final weight (kg/head) 751.00+55.47 760.02+40.77 796.33+46.41 802.33+£56.38 782.22446.04  0.131
Total weight gain (kg/head)  100.00+49.94 110.00::39.67 152.64+39.80 163.33462.64 118.22451.58  0.100
Daily gain (kg/head) 045 0.50 0.70 0.74 0.53 0.100
Total d Total 1,913.59438. 8*  1,922.58+38.51°  1,982.58+35.33"  1,774.88+61.12°  1,931.39+4338  0.049°
otal dry
matter, ~ Concentrate  1,695.23+33.73 - 1,743.05£32.45  1,622.56+45.99 - 0.051
intake Roughage 218.36+10.94 - 239.53+16.77 152.32+10. 9 - 0.057"
(kg/head)
TMF - 1,922.58438.51 - - 1,931.3944338  0.051
Total 8.69+ 1.25 8.75+0.98 8.80+1.13 8.61+1.10 8.78+1.30 0.141
Total dry
matter, Concentrate 7.70+ 0.87 - 7.92+0.77 7.67+0.77 -
intake Roughage 0.99+ 0.79 - 0.88+0.51 0.9420.51 -
(kg/head)
- 8.74+0.98 - 8.78+1.30
Total 19.32+1.29° 17.4842.05 12.57+1.44° 11.09+1.11° 16.56+2.00° 0.041"
Feed  oncentrate 17.12+1.61 - 11.31%1.68 9.82+1.44 -
conversion
rate Roughage 2.20+1.00 - 1.26+0.94 1.2741.20 -
TMF - 17.48+1.64 - - 16.56+1.14
Means+S.D.

*® Means with the different superscripts in the same row are significantly different (P<0.05).

D9 . Treatments refer to Table 2.
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Table 5. Serum in the fattening period of Hanwoo steers

PYATAZE -0 AT, A WY S - 520 A= 9F 865

Glutamate Glutamic Blood urea
Ttems T-Cholesterol ~ Triglyceride oxaloactate pyruvate Glucose nitrogen Albumin
(mg/dL) (mg/dL) transpeptidase  transpeptidase (mg/dL) (m g/cgiL) (g/dL)
(TU/L) (IU/L)
con.lV  204.80+£19.35*  10.90+3.28°  60.85+ 5.61 24454491 68.05+6.66°  12.37+2.25% 3.7240.26
con2?  177.104£27.11°  1120+3.63°  70.85+ 9.26 28.9542.57°  66.80+3.47° 11.12+0.98° 3.5440.15
. T1® 163.45£38.30°  12.2543.05°  62.65+ 8.25 21.85£2.25%  69.65:4.29°  13.39+0.85° 3.7240.32
le::tta;llli{:lrg Y 164.95£29.81° 16404447  62.15+ 8.77 21.7045.05° 71.3045.56®  13.52+1.24° 3.6140.21
T3 183.104£23.91®  19.5044.15°  66.20+ 9.90 29.70+8.00° 73.60+4.01° 13.06+1.90 3.56+0.19
AVG  178.68+27.70 14.0545.12®  64.54+ 8.36 25.3344.56 69.88+4.80 12.69+1.44 3.6340.23
Pr > [t 0.015" 0.043™ 0.076 0.011" 0.030" 0.017" 0.272
con.1V  200.40+25.13°  9.70+4.77°  72.50+10.89®°  19.10+2.33° 73.1048.01°  11.25+2.05® 3.80+0.20
con2?  179.90+23.06° 8.90+3.72°  81.60+13.48"  28.2043.58" 67.8043.05° 8.92+1.36° 3.7140.15
T1® 166.70£21.90°  12.5043.48° 6530+ 8.81°  20.50+2.46° 70.504:4.86  11.56+1.04° 3.88+0.43
Medi
fatfen‘il:; % 199.80+30.42°  16.90+4.09°  60.90+ 8.66°  22.00+3.23° 77.404331%°  11.93+1.82° 3.81+0.17
T3 214.50£29.97*  16.8043.35°  68.80+16.18°  29.50+7.18" 78.204+4.39* 12.3342.22* 3.7340.18
AVG 1922642930 12.96+3.08 69.82+11.60 23.86+3.76 73.40+4.72 11.20+1.70 3.79+0.23
Pr > |t] 0.047" 0.024™ 0.005" 0.020" 0.012° 0.001" 0.559
con.l” 1822041663  1020+7.72®  55.10+ 4.69 18.05+2.35% 7145+ 5.01%  12.88+1.73 3.64+0.12
con2?  199.35+24.11° 3.90+£3.63°  59.45+ 6.18 25.1542.80° 63.50+ 3.60°  14.45+0.97 3.65+0.16
I 150.35+53.69°  7.55¢4.61°  SL1S£11.87  1595#3.59°  58.80+13.68"  11.70+3.19 3.40+0.88
fa}zgﬁg Y 162.80426.33®  9.0544.73®  57.55+ 6.08 19.8042.96™ 7220+ 5.01°  12.65+1.31 3.79+0.12
3% 195.55+44.18°  13.35+4.81*  57.90+15.25 24.1049.17% 64.45+15.05%  13.68+3.74 3.35+0.74
AVG  178.05£32.99 8.81+5.10 56.23+ 8.81 20.61+4.17 66.08+ 847  13.08+2.19 3.56:+0.40
Pr > |t] 0.015™ 0.005" 0.361 0.012" 0.017" 0.156 0.303
Means+S.D.

¢ Means with the different superscripts in the same column are significantly different (P<0.05).

U9 . Treatments refer to Table 2.

7ol 178.05 mgdLz AZ7| et F7]of tha 787}
Fashal, A7t 2R ok F7HE S A= F
NME BF T37F Y22 wfe E3hThHp<0.05).

a7 ZH2HES 49 W A= BAT e
=4 54 59 AEEe] EoW 8 EYAHE w27t
=3 (Wheeler 5 1987), 47 9 AbzoHA AFH 9 F71el
A= EolA= Ao 2 BE o] QtiArave 5 1975).

EZA == AR 7HAIA] B 13.00 mg/dL, H]S 7]
14.05 mg/dL, 7] 12.96 mg/dL, 57| 8.81 mg/dLZA] H|S: Z3)
of wet Aokt AA AT oA vEF7] W T2
7h ¥ A7|9F 37] gl B5F T37F 24 YR THp<0.05).

g3 EgSPAYEE 7teRlE AL A5t
o Az So7kA Az A EgZARERE AF
T o] AAEHJeon GJ 2003).

H S R oA £ FEEL T TAARE Fo5tH

=

DxA Y TG F71E AL, AT HotE Y
Aakvl, ok 9 BT f80) AMEE BI(Kim
DW 2005)2 1] %018 1, £ 0] IPFA L] H7hgo]
£ 83 AAE A oY 1ES e £80] 5
t R0z Yz

3. 2 M M3}
7t 71%8 YEM)+= GOT(glutamate oxaloactate transpepti-

dase)®} GPT(glutamic pyruvate transpeptidase)= 7tA|Z 9] F
%, o] o)) WFLE FBHDE 7o) oL Shelshe
o] 2:o]m(Hwangbo 5 2012) W5 Frh

GOT+= HI&F 710 i thH] IHAYHA] 0.5%E H7HeE
HAEE7F 60.90~6530 mgdLE ol O T LFkT(p<0.05),
GPTE= A 179} A 270l A] 15.95~22.00 mg/dLZ -§-2]
03 WITHp<0.05).



866 A7

flo] FAAAE F7ket A FolAl, Bl&ZE7]ol= TMF
AtE thH] FFALE Folgtoll A A H7tE 3t 7]
H3 zZhgo] F7kgh Aoz HQlrh

ZEFQAL ¥ A7) HF 69.88 mg/dL, Z7]]| 73.40
mg/dL, *7]°] 66.08 mg/dLE Uet F7]of v =4t o
A2 A7t 2FE o o F7HFAAL, O FAE T3
7t 7P =%tHp<0.05).

s Aol B SR8 n8E cellulaseS £1)]
sto] MEROAE FRALAR 7hpEAE by daAA
A SEAL ot EAL ZE 0|24k REEARE B, e
ol 5E F5dty FAA Fgor FFIASAT AT
(Bergman EN 1975). 8% 22302 532 Q&9 F3z
|3 ST, FHEIEoH, SFA2E A9 o]FHzhgo
2 A= (Smith J 1989), AR YJof 2RI eAE AYE
2 FAE o nHEy Al 714sHA €k

2 A= 8§ F7)of SR Fgo] mjf Fopxa
2 o] A7|RE uhEs A 7IHte] 2A4E o] FH0l & 1L
FEE AN 5 S AeE Btk

BUN(blood urea nitrogen)= T2l g+ ZZ| 9] A4 37|
A2 2 (Enright § 1990), ¥H55=29 BUN 5%+ Y3
© 2 10~20 mg/dL HEZ(Kwon 5 2005), Thil A o] =
2 ARE FofstH vhE9] Y dE Yot BAH F4wo]
ZF7tte] ZbollA a4 TS F7HIA AR 7 e
g 2= 9JthAhn 2007).

2 Ao AE did gego] tha 2 vl87|e 37
ol A7t dRTETG 7] S p<0.05), 25F 3
o 11.20~12.69 mg/dLE F4 HHYATE v &S| = A=
T7bde) Zpol= ¢lar fARE AakE ettt wEbA

olgiet At ATt FTode AR TRt A

Table 6. Immunity in the fattening period of Hanwoo steers

CSAR - olET - 259 - AT - Fod - U4 - Ag

=4 EFIYEIA

AAlE AU diAE 5ol EAIE A7 e A=

T Aolet HAL AREY A9 ol WolAH(Myung F
2007), 3+9-9] 79 2.7~3.8 mg/dL7} AAHS(Na S 1999)2t1
sttt 2 e ZA #fjolmE stepidtAl H7F Fofell
w2 A A ol T2 UEh A e AR wdEr

4. EH MM w5}

Table 62 B]S 7|7F0] HAA O 2 [gM2 H|S Z7]0f| 3.68
ng/mL, F7]¢} F7]0] 2.49~2.95 ngmLE WER 7] &3k
o7t Kol wah AAs] ol IgGe Bl A7)0l Bt
211.44 ng/mL, 2719 171.96 ng/mL, F7]¢]| 126.54 ng/mL=
Ueh, 24 718 AA 8] Robglal, Aetrh iz
TR FI, RE TI9 2771 ooz o 2 AS
2 JeERGTthp<0.05).

A W vhE-E 232, Al EApSo] dEdel diste
718E Hodke 28-S gt Aldtol AEEH A IgM
o] 7P WA F7tetaL, 1gGe AR E= A& H= T A=
o8 AgHr.

1gGE Folo] 7V Be HelZrRdon A7e) 548
FIAG G YA A, AR 61 Tl §7
AFAE 10% H7h Folshe, oGBSl FHH A%

& u]XthHwang GA 2013).

2 Aol A hd BAAE 0.5%7HK] 71zt 22 te] H e
SEEY ko] Fobiedl, ¥l BHA H7F Fort 9%
29 o] 82 JfAta, A WIHE SHAAA 7H59] At
4 9 HYgS FHAZE = ekl gk 23K (Mohan 5 1996;
Watkins 5 1982)¢} Z+-& Aoz & 4= qith

32

Earlier fattening

Medium fattening

Finish fattening

Items  Immunoglobulin M Immunoglobulin G

Immunoglobulin M Immunoglobulin G Immunoglobulin M Immunoglobulin G

(ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL)
con.1? 3.39+0.07° 151.90+ 6.82° 2.59+0.43 120.50+13.01° 2.30£0.31 108.00+ 6.75°
con.2? 3.48+0.42% 147.50+ 6.38° 2.89+0.51 12430+ 7.41° 2.40+0.18 108.00+£10.33°
T1® 3.84+0.34° 263.90+ 7.17° 3.05£0.61 206.00+ 8.43° 2.61£0.18 139.00+14.10°
2% 3.8240.32° 251.40+11.14% 3.1240.44 208.70+ 9.62° 2.60+0.28 138.70+12.79°
3% 3.8540.16" 242.50+£13.79 3.08+0.70 200.30+12.28" 2.55+0.40 139.00+10.75°
AVG 3.68+0.26 211.44+ 9.06 2.95+0.54 171.96+10.08 2.49+0.27 126.54+10.94
Pr>it] 0.001" 0.002" 0.192 0.020" 0.067 0.021

Means+S.D.

¢ Means with the different superscripts in the same column are significantly different (P<0.05).

D9 . Treatments refer to Table 2.



Vol. 29, No. 6(2016) SHEAAFAZE g2 A, A,

5. 5% 2 23 52
Table 72 A F2 Fol £5% 2419 5 57 w4 2

(o]

B2 =2 AFL 431.50~464.00 kg HY, H 447.30 kg 2
A7t F TIFeF T277F o8 o2 o E9krh(P<0.05).

SR8 A= B 10.78~14.11 mm FE0] 3, TIF7} 14.11
mmz o2 At vk Ao, JHAE Zpolzh A A
A= UEREA] FATHP>0.05). TIFH7F THE A2l =

& AL HE A7) AT S7IFo] Yotk $71¢ A4 =AY
o7 FAART ARE Bv}k T wijET dHAS B
84.10~85.89 cn2A] X7t o] glo] A<] w3tk
Ao S3F 57FE ASH 3%, B5H 23, G 172
2 3to] v|wabH A TIF 1.897, T2 2.008, T3 1.897,
con. 1% 2.004, con. 27 1.704 2.2 YEehY, A27HH *}o]
=AY itk

JEu vHER) &30l T37F 6.052 thE Akt =
i, S8 T89S 5T 53, 1468 4%, 158 1 3%, 2%
24, 353 1402 slo] ulwshd 2z 377} 37682
2 1, Y29 3203220 02 @epon), JHAE & Aol
2 AR Y= ItHp>0.05). o] Bik= AA| v]S 3
FollA FAHERA 1.0% H7F g3t 23k =4 55 2 S5

<4 SF 25 AR 2Ry o2 #A vER

Table 7. Carcass grade and characteristics of Hanwoo steers

=% - 52 vA= 9F 867

Th= Hwang GA(2013)2] Z3H(p<0.05)9} G-A}5ch

oo e Az B o) FPATAY WrhFelt v g
o Nat 2319 4 L AGY 3 5o GFL A
TS AFIA A VSN, AFT 0HEY FE F7H
NA 37 420 537 MR 13 98 k] 7)o
¥ Aoz pec

(@)o] Ju=1]|
I =

a=
PARA BAAFe AN B9 SAL S £2
B 44 L WG] WA G BAT] kel

5
= B
© u| 8Tt A AAAFE 361.2414.39~380.5427.33 ke(B3
12.7-13.6718%) ] AA| T 6055 A JuiR|(5A] 2] x 45 x
3RkE)ste] Al & AlF S7FES HISA 7ol con.
17(183.8 kg), E7]0ll= T37X115.1 kg), T7]oll= T271(163.3
kg7t 7P ke, AAY oAk ldthp>0.05). 14
T SAFAFE BlsA7 o= 6.53~7.83 kg, S7]°l 7.86~
8.46 kg, T7]0= 8.61~8.80 kg ©. &2 UElyT) vl A7|7H &
oke] & & FYAHSL 178.05~ 192.26 mg/dL, E&ZA|
=L 8.81~14.05 mg/dL, SR LAL 66.08~73.40 mg/dLo]
AL A7t 2R B 3L, AR A2 FollA] T2

-

[e]

pul

Items con.1” con.2? T T2 T3 Pr > [t
Carcass weight (kg) 431.50430.56°  438.00422.43°  464.00423.83*  464.00424.72°  439.00+35.58°  0.043
Back fat thickness (mm) 11.20+ 5.71 1220+ 4.52 14.11+ 3.75 11.40+ 5.97 10.78+ 2.54 0.726
Longissimus muscle area (cm®) — 84.10£10.99 84.10£10.60 85.67+11.19 85.00+£10.53 85.89+ 4.11 0.991
Yield index 64.99+ 4.24 6421+ 3.41 62.59+ 5.40 64.18+ 4.32 65.01+ 2.11 0.706
Yield grade® 2.00+ 0.82 1.70+ 0.67 1.89+ 0.60 2.00+ 0.94 1.89+ 0.60 0.895
Marbling score” 470+ 1.83 6.00+ 3.08 590+ 1.37 6.00+ 1.70 6.05+ 1.27 0.517
Meat color® 4.90+ 0.32 478+ 0.44 4.50+ 0.53 470+ 048 4.67+ 0.50 0.407
Fat color” 2.90+ 0.32 3.00+ 0.00 3.00+ 0.00 2.90+ 0.32 3.00+ 0.00 0.598
Texture'? 1.20+ 0.42 1.20+ 0.44 1.00£ 0.50 1.10+ 0.32 1.00£ 0.00 0.358
Maturity'" 2.00+ 0.00 2.11+ 0.33 2.00+ 0.00 2.00+ 0.00 2.00+ 0.00 0.373
Quality grade' 3.20+ 0.92 3.22+ 1.39 3.70+ 0.82 3.70+ 0.95 3.76+ 0.50 0.581

Means+S.D.

*® Means with the different superscripts in the same row are significantly different(P<0.05)

D9 . Treatments refer to Table 2

® Converted to a numberic grade : A=3, B=2, C=1 point
' Marbling score : 9=the most abundant, 1=devoid

% Meat color : 7=dark red, 1=bright

% Fat color : 7=yellowish, 1=white

19 Texture : 3=coarse, 1=fine

D Maturity : 9=mature, 1=youthful

12 Converted to a numeric grade : 17=5, 1'=4, 1=3, 2=2, 3=1 point
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o 37} oA o2 F3U(P<0.05), v GAEE= HSF
719 o 3tk A9A4E et E IgM2 2.49~3.68 ng/mL,
IgGE 126.54~211.44 ngmL2 A 2|77} tj27x8ch o &9kt
(p<0.05). AA| AT FollAE TIHte} 277t folHoz &
UTHp<0.05). HIS TAE R &= HSH 7)o 7Hd w94 18
U =2 2L 431.50~464.00 kg0 2 AR 2] F ZoA TI
o} 237 74 E3(P<0.05), SR8 A= 10.78~14.11
mm, B2 ThH e 84.10~85.89 e’ 2 A 2] 77HE o)
7t A9 ek =X $4 F52 At d2tEt =
UL A A FollA 3271 o ke SAEA £9
A= Rt o] A & o, SHAAAIE AA Tl
A7kste] gofste AL AT F7H W98 4 =49 &
F - 52 559 Al o =Fe] 2 ZAejth

ZAle| 2

2013~20159 g3} &3} gk A A A
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