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Abstract

This study was conducted to identify individuals suspected of natural crosses without KPN gene information and to
analyze the relationship with economic traits. Allelic of the analyzed MS markers was compared with KPN information, and
individuals with no confirmed parental status were estimated as natural crosses. The results were as follows;, 4.37% of the
individuals were estimated as natural mating, and the proportion of the natural mating individuals was higher under grade
2 than others grade. In the analysis of economic traits, it was found that natural crosses individuals had a longer breeding
period (1.45 months), the carcass weight was lower (9kg), the Longissimus dorsi Muscle Area was smaller (3.85cr), and
the Marbling Score was lower (0.8) than artificial insemination individuals. It also showed a significantly lower value in the
meat quality grade, and the economic loss of the natural mating individuals was larger. On the basis of the results, it was
shown that, when removing the natural mating individuals, the gain of the production cost by shortening the breeding
period was 212 thousand won and the gain of the sale price by increasing of the meat quality grade was 778 thousand
won. In other words, it can take a total of 990 thousand won economic gain for each.
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T L FA Aol 94=5ko] ZJmiAgollA] Arke-ET} thas A 7=l Qe 2o AFdoltKong, 2008).

3hH, 20144 SFRPg Aol uf2 vleld 42l S B 17ASFolAE 111739 3C5FolAlE= 3,256 1%o] LEh b= 5
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Materials and Methods
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Genomic DNA & % quality control

Genomic DNA®] 3&-2 Quickgene Kit(Kurabo Bio-Medical, Osaka, Japan)Z- ©]-85F%] 1.5 ml micro tubel] 5 mg J =
o] 2412 €11 tissue lysis buffer 180 [0} proteinase K 20 & 715t 3 55 °CollA] 12417t lysisE AAJsHIC). LysisE 4
S %0] 10,000 rpmel| 4] 32 52t LA Eelsto] A5l S F5kaL 22 1.5 ml micro tubeol] &7 ot lysis buffer 180 il
S 47k & 15% 7 voltexSt th2- 70 °CollA] 10827t incubations}o] 99% ethanol 240 plS- ¥31 1527t vortexsQict. 1 &

AR ol wlet EelA] si3ick &% genomic DNA s+ ND-1000 UV - Vis Spectrophotometer(Nanodrop
Techlogies, Inc., USA)2- ©]-85}9] 260 nm, 280 nmollA SYES 2451901, 274 5 -20 °Coll HkshH Aol Akg3}ich

A

Microsatellite(MS) marker XXt SZ

2 Aol A] ARgS Microsatellite(MS) Marker= @Al 5HSAMAZR0A Alfoh= 4117|027 (SEEAAIFRIA|
A| 2013-502)0f| AFEEl= 135 5 AJE AL uA 2552 A Qe 112(TGLA277, BM2113, TGLAS3, ETH10, SPS115, TGLA126,
TGLA122, INRA23, ETH3, ETH225, BM1824)& Z3}5= GeneTrackTM Hanwoo Genotyping kit(TNT RESFARCH,
Korea)E- ©]-85t0] nj Aol we} 342 HE 235191tk

MS REAFE 24 3 ZIxp=tel
PCRE 3%t & SEAESS 2%9] agarose geloll 171955t 1 Axfol we} SlAule-2 A5k, s]Ajufgof wet
o|-85}o] 5435t thg, Formamide®t Genescan™-500LIZ™standard s 2 =3tsto] 5]4%H PCR product}
S3+2-2 Capillary arrary”} 24 ABI-3130x1 Genetic Analyzer(Applied Biosystems, USA)=E: ©|
36}0% LA ]%%% A A3t &, GeneMapper version 4.1 (Applied Biosystems, USA)2- ©]-&5}0] ZF MS marker©] t
gt dijgRdate] 2718 Z27gsoint. 27 tiE /0252 7iA 2 Microsoft Excel(Microsoft, USA)Z ©-&sto] Aa 5 3
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Results and Discussion
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A7) AlFT 4,530%F2] AR EE o] g5k XIz}&] AHE Table 10 LFERAQITE HZ#|4240] 3724 E(KPN)
7F = 15 AN -2 -f AP H(KPN)7F 9l AR w2 2275 == AMIS-2] H]-&-2 247t 95.63%, 4.37%2 1|31
T}, 2011~20154 0] S25-Fat LsHA] AF et 4,190719] AlRolME Q13470 95.85%, AFAwHl7} 41506 H oL,
20161 A TUHARE Nol, 2H(2,353)00 aiddhs ME 34072] AlBollAe Qla47do] 92.94%, AFA e F7go]
7.06%E KoM 253 o]oke] 7 Al follA] A uul 2 7%= W o vl go] Eobdl A0 2 SRIE| Qi)
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Table 2= 4,530702] Al 5 HZH5A(KPN)2] XIztoj o] whet 2pd walje} Q13 0 2 4wl = o] Z6ldd, &
Aee, ixddid, S, AN, $454, $¥e v eIt 8453 1, 11, 1,
2,19 3= S5 A, B, C= 27} 3, 2, 19] gh& Folal] x| 3hsiqint. Ak wule} /134742 Zstd g o] 742 32.57, 31.12
7Y, =AIE=F0] 420.54, 429.54kg, B2 T 2] 0] 86.87, 90.72um, S A % FA|7F 13.53, 13.25mm, FHAIE7}4.55, 5.35,
%2550l 3.05, 346, FF55°] 1.89, 1.95 & eIt Soteed2 A w7} Qlg=7dol v|s 145711 feldo=z =

Table 1. Estimation of paternity test in steer.

EOP EII Total
> 1 grade No. 174 4,016 4,190
= 1grade Frequency 3.84 88.65 92.49
2 grade < No. 24 316 340
2 grade < Frequency 0.53 6.98 7.51
Total No. 198 4,332 4,530
Total Frequency 4.37 95.63 100

EOP : Estimated Open pollination, EII : Estimated Intrauterine insemination
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A UERHp<0.001) B A7 8182 sk A 02 LRI, X572 AHA mul 7} Q1-g4=7gol ]l 9kg f-2]4] 0 2 UHA| Lte}
SO (p<0.05), B2 THH A B9t 3.85 -§-2)2] 0 & WA ERATHp<0.0001). SARF, SFedolre AdT 1t &
93l zto] 7k ATt TUAR == ZFA w7} Qlg4=7g ol B3 0.8 -7-2] 2 02 WA LFERA S 0 1 (p<0.0001), S25FlA
T 041 FoJ4 02 A e Hp<0.0001) ARl R A== AA-0] HAF o] a7l vls) 3A] Holzl= AoR
1=

Table 32 4,53071] A& F EEAR A (KPN)2] 1Afof o] wet Zpd wulet Q157 0 & A= g o] SAHS
LFERICE Abd walieh o1 g2 17530l Zk2} 8.08, 18.12%, 17520l 242t 27.27, 31.63%, 1520l 212} 28.28,
29.520%, 2520l A Zkz} 33.84,19.55%, 35-2llA] ZH2H2.53, 1.18% S YERHQICE 113-8-9) 2| #Q 153 oA vl &2 Ajd
7} 35.35%2 Qla47goll HIs] 14.4%p WAl YUepsith ¥ 253 ofs} Hl&-2 Adwslzt 36.37%= Qlg<4=7ol| H]sh
15.64%p = ekt GeFd 0 2 17|19 A= AdH A| R 52 F= 202 A 11719 gho]| IS =71 52
st 291 3 shbEA](Boleman et al., 1997), A 1715 42 o) 825 0] S84 22 AgHg ot Aol 4oz
FFS vkl FItHThompson, 2002). A2 453 24 = 83 QA=A Zpdwle] TR} QlE
S0l Hsl fo)d 02 WA Yehstor ofo) ulet §2570] @A Yehd Zio & AlgHch

Table 42 4,53071] A& 5 B3R 4A(KPN)2| XIAjoj o) whet 2pedwule} Qlg47d 0 & g5 = A o] SH532
UeERNATE 2t walel ola4rdo ASFolla 212} 21.72, 24.61%, BSaollA] 212} 45.45, 45.82%, C5-gollA 212} 32.83,
29.57%= YERARICE At wHle] C53 382 32.83% 2 A5l HIsH 3.26% =A] LI EA|2RE] A& 0= H
50| YojA|= Ao =2 YEepith

wHHSHHE =740 0[X[= Fe

Z5Hd® TFof| W2 0] £49Z Table 50i| ERASITE 1 Ao} 2fA wl) A Le] E5Hd8S L4VHE GESAZAS o F
Aehalolla] 15 g 2127391 9] o] 55 & 4= gl A 02 SRIEQITE 5t S A5F E3E Aot mp2 &) 2442 Table 6
of| LJeFUITE, 2k wul 24 7HA)|9] S25F S 8-S 2015W % E2H AAS- 445468 F HA|of] 2]-8510] niEl4E Saks)
Hu 17 1%, 1, 2, 35-20llA A mel= 242 1,574, 5,312, 5,509, 6,592, 4935, £ 19,4812 LFERIQIT). A4 445,468%F & A}
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Table 2. Comparison of carcass trait according to mating method

No. Mean = SD
BA CW LMA BF MS MQS MWS
EOP 198  32.57a*t 4.21 420.54a+ 7.80 86.87a*+ 1.56 13.53a+ 5.60 4.55a+2.09 3.05a=* 1.02 1.89a=+ 0.73
EII 4332 31.12°+ 2.83 429.54b+ 0.56 90.72b+ 1.28 13.25a+ 520 5.35b+ 2.11 3.46b+ 1.04 1.95a+ 0.73
EOP-EII 1.45 -9.00 -3.85 0.28 -0.80 -0.41 -0.06

EOP : Estimated Open pollination, EII : Estimated Intrauterine insemination, SD : Standard Deviation, BA : Butchery
Age, CW : Carcass Weight, LMA : Longissimus dorsi Muscle Area, BF : Backfat thickness, MS : Marbling Score, MQS :
Meat Quality Score, MWS : Meat Weight Score

Table 3. Comparison of meat quality trait according to mating method

Total 1++ 1+ 1 2 3 = lgrade 2grade <

EOP No. 198 16 >4 56 67 5) 70 72
EOP Frequency 8.08 27.27 28.28 33.84 2.53 35.35 36.37
EII No. 4,332 785 1,370 1,279 847 51 2,155 898
Ell Frequency 18.12 31.63 29.52 19.55 118 49.75 20.73
Total No. 4,530 801 1,424 1,335 914 56 2,225 970
Total Frequency 100 17.68 31.43 29.47 20.18 1.24 49.11 21.42
EOP-EII -10.04 -4.36 -1.24 14.29 1.35 -14.4 15.64

EOP : Estimated Open pollination, EII : Estimated Intrauterine insemination
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Table 4. Comparison of Meat yield trait according to mating method

Total A B C
EOP No. 198 43 90 65
EOP Frequency 21.72 45.45 32.83
Ell No. 4,332 1,066 1,985 1,281
ElI Frequency 24.61 45.82 29.57
Total No. 4,530 1,109 2,075 1,346
Total Frequency 100 24.48 45.81 29.71
EOP-EII -2.89 -0.37 3.26

EOP : Estimated Open pollination, EII : Estimated Intrauterine insemination

Table 5. Cost of production in beef cattle (Statistics Korea, 2015)

Month Cost of Fulhace cost Bresdiing o Cost of Production at 1 Cost of Production at 1.45
production month month
31 6,868,000 2,332,000 4,536,000 146,000 212,000

Table 6. Analysis of profit and loss price according to exception open pollination
Grade rating result(2015)

Remove estimated open pollination

. Price  EOPR(B) HOPR-AR  +cropr *% Cost  ***each cost
No.  AR(A) Bid Price Difference (B-4) **Count (1000 won) (1000 won)
1™ 73,251 16.43 18,956 8.08 -8.35 1,574 131.5 79,339
1" 168,750 37.85 17,536 1,420 27.27 -10.58 5,312 562.3 344, 851
1 135,259 30.34 16,093 1,443 28.28 -2.06 5,509 113.6 71,788
2 64164 1439 14,606 1487 3384 1945 6592 12820  1,128913
3 4,044 091 12,534 2,072 2.53 1.62 493 - -
Total 445,468 - - - - - 19481 2,089 1,624,892 778

AR : Appearance ratio, EOPR : Estimated open pollination ratio

* Conversion of estimated open pollination individual (CEOPI) : 19,481[Appearance ratio (445,468) * : Estimated open
pollination ratio (4.37/100)] * : Grade of estimated open pollination ratio

** remove estimated open pollination(REOP) : Absolute value[Conversion of estimated open pollination individual *
[(Estimated open pollination ratio - Appearance ratio)/100]]

** Price of remove estimated open pollination : ** remove estimated open pollination * means of carcass(425kg) * Price
difference

% Cost of each at remove estimated open pollination(CEREOP) : Price of remove estimated open pollination / remove
estimated open pollination
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Conclusion
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51Act. =A% MS marker®] th RAAP RS BEN 4 o} vl wsto] opH| o] Xxpo] 7t ERIE] 7] ok-2 7HA| S =}
WH| 2 2451901 A Wl R AR J) A= 4.37%E UEREon, 25305} Al 2ol 2R wl 24 7iAle] Hl-go] &=
C}. ARG A EAol| A= AFA wml 27 717} Q15 ZRAol] Il ARS-717to] A1 (1.457H9) EAIS o] A 2 (Okg), HiZ]
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