
돼지고기 원산지 판별기술 개발



- 1 -



- 2 -

δ δ



- 3 -



- 4 -

I. Title: Development of solutions (technology) to pork origin traceability

II. Introduction and Goal of Study

The consumer is asking for more information on wholesomeness of pork and a system

is needed to provide this information. This was the stimulus in Korea for country of

origin labels, which show where pork was produced, are compulsory under Korea

laws. Imported pork has been on the top of the mislabelling cases as domestic pork

for many years, but there was no scientific solutions to identify the country origins

of the pork in Korea. This study has developed DNA and isotope based solutions for

consumers guaranteeing to buy what they desire to buy.

III. Contents of Study

Phase I: Model system traceable pork production sites through supply chain

- Requirements of pig farm management for pig traceability

- Development of efficient DNA information for domestic pork traceability

- Stable isotope analysis on authentication of country of origin of pork

- Economic benefit and cost of pork traceability in Korea

Phase II : Application of DNA and isotope based technologies to pork traceability

- Verification of domestic pork origin using DNA based information

- Design of pork traceability information system

- Determination of Imported pork using isotope reference analysis

- Evaluation on surveillance of pork origin labelling violation

IV. Research and Development Outcomes

1) Assignment of pigs and pork products to parents or farms with a high degree of

accuracy with DNA markers has been demonstrated for commercial operations with

affordable cost.

2) Carbon and nitrogen stable isotope ratios ( -value) were aδ nalyzed as a marker for
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determining the origin of pork by using IR/MS (Isotope ratio/mass spectrometry)

and the ratios of δ13C and δ15N values was confirmed to accurately determine

places of origin distinction of the imported pork.

3) Feasible cost and welfare impact of pork traceability system have been analyzed in

Korea, and introduction of the pork traceability system is expected to generate

yearly welfare increase of KRW 850 Billion for the consumers and KRW 425

Billion for producers.

4) Monitoring of pork origin labelling violation suggested that restaurants, meat stores

and supermarkets are found to be controlled at optimum raid rates, but business

provider of cooking materials must be reinforced for higher surveillance.

V. Proposals on Practical Application

1) Premium pork brand providers will be introduced with DNA-traceable pork with a

focus on freshness and safety and consumers will recognize processing plant/date

and farm of origin when they purchase the products.

2) Our developed system will assist the pilot program of national-wide pig traceability

in Korea.

3) Isotope reference analysis method will be utilized for National Agricultural Product

Quality Management Service (NAQS) to inspect pork mislabelling violation.

4) Pig Designer software will help to control pig disease and to monitor pig breeding,

cultivation, transportation, slaughter, storage and sale for tracing farms to retailers.

5) Our traceability system will assist domestic pork to be value-added products that

consumers express preference and will pay a premium for knowing where, when

and how the pork is produced.

6) Cost-effective, highly accurate DNA-based traceability system enables the industry

(major providers of cooking materials) to more effectively manage food safety

outbreaks, reducing the potential for market distruptions and price volatility.
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제 장1 연구개발과제의 개요

제 절1 연구개발의 필요성

1. 돼지고기 원산지위반 실태
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2003 2004 2005 2006 2007 2008 2003 2004 2005 2006 2007 2008

갈
비

네덜란드 28 291 300 563 759 110 0.46 2.36 1.25 2.21 2.77 1.08

덴마크 234 339 259 374 783 154 3.81 2.75 1.08 1.47 2.86 1.50

멕시코 37 29 7 116 107 0.30 0.12 0.03 0.42 1.05

미국 379 1,772 5,608 4,153 8,173 4,557 6.17 14.39 23.27 16.30 29.84 44.48

벨기에 88 341 850 772 425 65 1.43 2.77 3.53 3.03 1.55 0.64

스웨덴 22 512 250 194 167 0.36 4.16 1.04 0.76 0.61

스페인 227 1,892 3,111 2,759 813 1.84 7.85 12.21 10.07 7.93

영국 24 682 631 301 0.19 2.83 2.48 1.10

오스트리아 254 1,034 1,402 1,571 1,139 347 4.14 8.39 5.82 6.16 4.16 3.39

칠레 207 260 700 886 1,160 660 3.37 2.11 2.90 3.48 4.23 6.44

캐나다 275 227 674 328 256 81 4.48 1.84 2.80 1.29 0.94 0.79

폴란드 521 1,059 2,039 2,780 3,472 1,264 8.49 8.60 8.46 10.91 12.68 12.33

프랑스 1,288 2,950 6,163 5,795 4,579 1,336 20.98 23.95 25.57 22.74 16.72 13.04

핀란드 66 184 180 665 637 49 1.07 1.49 0.75 2.61 2.33 0.48

헝가리 2,389 2,609 2,719 3,231 2,452 694 38.91 21.18 11.28 12.68 8.95 6.77

호주 390 450 352 354 182 8 6.35 3.65 1.46 1.39 0.67 0.08

삼
겹
살

네덜란드 4,580 7,536 8,633 9,962 11,982 11,277 10.36 11.69 10.41 10.80 10.16 9.96

덴마크 3,174 5,143 7,352 5,971 9,055 6,129 7.18 7.98 8.86 6.47 7.68 5.41

멕시코 0 73 1,043 368 1,084 819 0.11 1.26 0.40 0.92 0.72

미국 3 1,922 4,900 6,042 6,629 9,047 0.01 2.98 5.91 6.55 5.62 7.99

벨기에 13,089 15,499 15,776 17,451 15,938 14,104 29.60 24.04 19.02 18.91 13.51 12.46

스웨덴 23 490 931 89 567 291 0.05 0.76 1.12 0.10 0.48 0.26

스페인 1,161 2,575 3,584 5,657 6,483 1.80 3.10 3.88 4.80 5.73

영국 22 21 0.03 0.03

오스트리아 1,546 5,213 5,819 9,111 12,554 15,845 3.50 8.08 7.01 9.87 10.64 14.00

칠레 10,017 14,102 15,776 15,190 20,708 13,193 22.65 21.87 19.02 16.46 17.56 11.65

캐나다 261 247 1,258 2,003 3,311 5,006 0.59 0.38 1.52 2.17 2.81 4.42

폴란드 580 1,484 2,715 5,575 6,678 5,376 1.31 2.30 3.27 6.04 5.66 4.75

프랑스 5,968 8,236 11,503 11,754 16,007 15,611 13.50 12.77 13.87 12.74 13.57 13.79

핀란드 1,141 689 766 1,025 1,634 3,003 2.58 1.07 0.92 1.11 1.39 2.65

헝가리 3,395 2,104 3,238 3,861 5,890 6,964 7.68 3.26 3.90 4.18 4.99 6.15

호주 441 502 655 296 107 66 1.00 0.78 0.79 0.32 0.09 0.06
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2003 2004 2005 2006 2007 2008 계

네덜란드 4,608 9,438 9,481 10,745 13,502 11,388 59,162

덴마크 3,429 9,791 8,576 10,033 11,101 6,502 49,432

멕시코 14 340 1,823 893 1,749 1,447 6,266

미 국 5,149 12,888 43,129 60,861 70,152 72,319 264,498

벨기에 13,222 16,769 16,886 18,538 16,852 14,211 81,388

스웨덴 45 1,026 1,180 282 734 292 3,559

스페인 - 1,654 4,997 8,261 11,234 7,813 33,959

영 국 - 247 957 877 827 - 2,908

오스트리아 1,811 6,854 7,312 10,970 14,006 16,386 57,339

칠 레 12,074 17,366 25,357 22,347 31,919 19,472 128,535

캐나다 3,376 8,692 20,205 26,059 29,504 28,476 116,312

폴란드 1,135 3,917 6,220 10,152 11,628 6,695 39,747

프랑스 7,278 12,493 18,291 18,245 21,562 17,274 95,143

핀란드 1,206 924 968 1,799 2,338 3,051 10,286

헝가리 6,610 5,428 6,866 9,635 10,205 8,966 47,710

호 주 832 1,001 1,178 691 320 79 4,101

계 60,790 108,829 173,426 210,388 247,633 214,371 1,000,345
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단속장소 수 개소( ) 허위표시 건수( ) 미표시 건수( )

2003 2004 2005 2006 2007 2008 03 04 05 06 07 08 03 04 05 06 07 08

양돈업 531 788 339 1,009 989 702 - - - - - 1 1 1 - - - 1

육류가공및

저장처리업
24,620 23,340 17,228 20,960 24,439 15,521 4 5 13 12 15 38 - 1 2 4 12 8

육류도매업 4,081 4,264 2,821 3,931 3,105 2,447 - 3 6 4 5 2 - 3 - 2 1 5

백화점 498 418 239 243 182 160 - - - - 1 - - - - - - -

대형종합

소매점
11,513 12,876 7,584 9,189 9,918 8,911 1 2 1 2 6 4 2 18 10 6 1 5

슈퍼마켓 45,393 43,723 24,009 26,146 25,872 21,005 15 14 9 15 14 15 14 11 12 29 23 20

육류소매점 46,656 47,255 26,179 28,992 26,455 26,108 647 726 326 477 353 388 213 298 183 267 266 190

일반

음식점업
- - - - - 152,833 - - - - - 3 - - - - - -

기관

구내식당업
- - - - - 8,724 - - - - - - - - - - - -

기타 16,697 16,727 12,274 10,898 15,292 10,094 2 1 1 4 5 4 2 2 2 6 12 3

계 149,989 149,391 90,673 101,368 106,252 246,505 669 751 356 514 399 455 232 334 209 314 315 232

2. 양돈산업 변화와 돼지고기 이력제의 필요성
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가. 식품 생산이력추적 관리의 중요성

표 산업발전에 따른 식품유통의 변화 한국인정원( 1-1-4) ( , 2010)
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우수농산물관리제도(Good Agricultural, Practices : GAP),※

우수제조관리제도(Good Manufacturing, Practice : GMP),

우수위생관리제도(Good Hygienic Practices : GHP)

그림( 1-1-1 농장에서 식탁 까지 식품안전을 위한 이력추적 관리제도) (Farm to Table)

나. 축산식품에서의 생산이력제도의 중요성
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다. 브랜드 전략으로서의 생산이력제도
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제 절2 연구의 목표

1. 연구개발의 최종목표 및 주요내용

돼지고기 원산지 판별기술 개발 목표 요약

소비자의 입장에서 돼지고기의 원산지와 안전성에 관한 정보를 제공하고-

돈육의 안전성과 소비자의 신뢰성 향상 그리고 돈육유통경로의 투명성 확보를 위해서-

국내산 돈육의 부정유통 방지를 위한 생산이력정보 추적시스템을 개발1)

돈육 원산지 표시제에 따른 과학적인 수입산 돈육 식별 방법을 확립2)

원산지 표시 위반현황을 바탕으로 단속의 효율성을 높이는 방안 제시3)
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제 절3 세부과제별 연구수행 내용

1. 정보를 이용한 돈육원산지 식별기술 개발DNA
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가. 돈육원산지 식별에 필요한 정보 수집체계 마련DNA

(1) 저비용 샘플수집기술 및 장치 개발

(2) 추출과 분석을 위한 시료의 처리 장치에 대한 개발DNA

나. 돼지고기 원산지식별을 위한 저비용 고효율 분석법 개발DNA
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다. 원산지검증 프로그램 개발

2. 돈육원산지 판별기술개발 시스템구축 비용 및 경제적 편익분석/

가. 원산지식별 기술적용의 비용연구 방법

(1) 다양한 돈육원산지 판별기술의 대안별 예를 들어( , RFID vs. Bar Code vs.

조합 효과분석 및 개발비용을 계산하였다RFID/Bar Code ) .

(2) 각 대안별 시스템 구축비용과 시스템 운영비용을 연간 단위로 계산하였다.
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나. 각 대안별 시스템 운영의 연간 편익발생액 추정 및 원산지 단속시스템 추천

(1) 원산지식별 기술적용의 편익계산방법
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3. 돼지고기 원산지 제도 시행에 적합한 국내산 돈육생산 및 유통모델 개발

가. 양돈장 관리프로그램을 활용한 부모돈 정보처리DNA

나. 양돈장 돈육이력추적 전산프로그램 개발
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4. 동위원소비율 분석을 이용한 돈육의 원산지 식별기술개발( -value )δ ‰

가. 분석기기에 의한EA-IRMS (Elemental Analyzer/Isotope Ratio Mass Spectrometry)

동위원소비율 분석방법 수립

δ δ

δ δ
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나. 원산지별 돈육의 안정동위원소 존재비율 분석

δ δ δ

다. 원산지별 돈육 동위원소 비율 모니터링

δ δ

δ

δ
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5. 돼지고기 원산지판별 데이터 통합 관리 프로그램 개발
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6. 돼지고기 냉장돈육 및 해동돈육 품질 특성 분석

가. 냉장돈육과 해동돈육 품질특성 분석
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제 장2 국내외 기술개발 현황

제 절1 축산물의 원산지 판별기술 국내외 현황
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제 절2 돼지고기 이력추적체계의 국내외 현황

1. 해외 양돈 돼지고기 생산이력 시스템 사례

가. 덴마크의 돈육 생산이력 관리 체계

(1) 돼지 생산기록 관리기관

(2) 귀표 부착대상 돼지

덴마크는 향후 태그를 도입할 계획인바 태그UHF UHF

도입시 연간계약생산농장의 비육돈은 문신 없이 농장단위 번호와 비육돈 Lot
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번호로만 운용할 계획을 가지고 있다.

덴마크의 돈육생산이력 관리체계
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(3) 양돈농장의 신고의무 정보

(4) 이동 출하 돼지 정보,

(5) 도축장 정보

(6) 가공공장 돈육제품 정보
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표 덴마크 돼지생산이력체계의 단계별 의무 표기 내용( 2-2-1)

2. 마커를 이용한 돈육 생산 이력시스템DNA

가. 마커를 이용한 돈육 생산 이력시스템의 장점DNA
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그림 돈육생산이력 시스템의 추적방식과 기존방식의 차이( 2-2-2) DNA

나. 를 이용한 돈육생산이력추적 원리DNA
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그림 를 이용한 돈육 생산이력시스템의 원리( 2-2-3) DNA

다. 해외의 이용 돈육생산이력 시스템DNA

2-2-4
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그림 캐나다의 브랜드 돈육의 이용 생산이력 시스템( 2-2-4) Sturgeon Vally Pork DNA

그림( 2-2-5)
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그림 홈페이지 홍보 내용( 2-2-6) Sturgeon Vally Pork

그림 의 판매( 2-2-7) Freson Bros Sturgeon Valley Pork

보도 내용
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3. 국내 브랜드 돈육 생산이력 도입사례
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제 장3 연구개발수행 내용 및 결과

제 절1 정보를 이용한 돈육원산지 식별기술개발DNA

1. 농가 및 도축라인에서 분석용 시료를 간편하게 수집 및 개발DNA DB

가. 돼지 도축 및 가공라인 현장에서 개체별 분석을 위한 간편 수집체계 확립DNA
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2. 정보기반 국내산 돈육 원산지 추적모델DNA

가. 정보를 이용한 돈육 원산지 추적 모델 개발DNA

(1) 돼지 원산지 식별용 마커의 개발SNP :

➁
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➂

SNP name Chr. N Alleles MAF Ob H Ex H PIC
HWE

P-value

NP001006642 1 402 C:T 0.220 0.369 0.346 0.284 0.7804

NP005609 1 405 C:T 0.321 0.476 0.439 0.341 0.5973

NP1162552 1 406 A:G 0.331 0.398 0.446 0.345 0.4531

NP937895 1 399 G:A 0.290 0.309 0.414 0.327 0.0432

NP002550 2 402 G:C 0.321 0.476 0.439 0.341 0.5973

NP003137 2 397 C:T 0.372 0.500 0.470 0.358 0.7341

NP003784 2 407 C:T 0.250 0.310 0.377 0.305 0.1744

NP004508 2 404 G:A 0.202 0.333 0.325 0.271 1.0000

NP054905 2 400 A:C 0.380 0.470 0.474 0.360 1.0000

NP775908 2 396 C:T 0.220 0.369 0.346 0.284 0.7804

NP001002811 4 403 A:G 0.375 0.464 0.472 0.359 1.0000

NP006173 4 406 G:C 0.393 0.571 0.480 0.363 0.1228

NP001003681 5 405 G:T 0.262 0.405 0.389 0.312 0.9435

NP079105 5 401 T:C 0.200 0.253 0.320 0.268 0.1197

NP054722 6 406 A:C 0.351 0.607 0.458 0.352 0.0530

NP892028 6 390 C:T 0.446 0.655 0.497 0.372 0.0520

NP001008844 7 391 A:G 0.429 0.500 0.493 0.370 1.0000

NP005266 7 384 G:A 0.416 0.590 0.489 0.368 0.0903

NP005893 7 403 C:G 0.411 0.583 0.487 0.367 0.1070

NP055595 7 401 T:C 0.458 0.583 0.500 0.373 0.1825

NP057660 7 404 C:T 0.287 0.500 0.411 0.325 0.0804

NP071350 7 405 T:G 0.458 0.560 0.500 0.373 0.3732

NP258261 7 397 T:C 0.375 0.583 0.472 0.359 0.0472

NP079182 8 404 C:T 0.209 0.313 0.282 0.241 0.5608

NP653247 8 405 A:G 0.463 0.561 0.500 0.374 0.3768

NP036233 9 404 T:C 0.392 0.566 0.479 0.363 0.1492

NP056076 9 406 A:G 0.190 0.310 0.310 0.261 1.0000

NP003168 10 401 C:T 0.392 0.422 0.479 0.363 0.3808

NP004437 10 400 A:T 0.369 0.548 0.468 0.357 0.1822

NP002461 12 407 G:C 0.274 0.381 0.400 0.319 0.8529

NP055914 12 407 G:C 0.202 0.310 0.325 0.271 0.8906

NP068758 12 404 G:T 0.357 0.548 0.462 0.354 0.1363

NP789839 12 404 T:A 0.292 0.464 0.416 0.328 0.4166

NP001097 13 400 C:A 0.399 0.488 0.482 0.365 1.0000

NP006216 13 404 T:A 0.410 0.506 0.487 0.367 0.8913

NP0559181 13 404 A:G 0.452 0.500 0.498 0.373 1.0000
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NP006149 14 400 C:T 0.207 0.390 0.331 0.275 0.1741

NP0383471 14 407 G:C 0.440 0.619 0.496 0.371 0.0569

NP055118 14 401 T:C 0.202 0.316 0.268 0.231 0.2087

NP003460 15 402 G:A 0.482 0.651 0.502 0.375 0.0122

NP055407 16 405 T:G 0.355 0.446 0.461 0.353 0.9446

NP115976 16 406 A:G 0.315 0.440 0.434 0.339 1.0000

NP000836 18 406 C:T 0.280 0.464 0.405 0.322 0.2811

NP003778 6 405 G:A 0.451 0.439 0.498 0.373 0.3881

NP005332 6 404 T:C 0.439 0.585 0.496 0.371 0.1516

NP005520 6 405 G:A 0.274 0.405 0.400 0.319 1.0000

NP005539 6 406 T:G 0.435 0.560 0.494 0.371 0.3191

NP055542 6 398 T:C 0.429 0.571 0.493 0.370 0.2093

NP002301 16 362 T:C 0.452 0.614 0.498 0.373 0.0539

NP004073 3 402 G:T 0.393 0.602 0.477 0.362 0.0540

NP937895 1 404 C:T 0.200 0.400 0.322 0.269 0.0505

Total average - - - 0.344 0.476 0.435 0.377 0.4524
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SNP_ID Panel PCR Primers Size
UEP_SEQ

(Extension primer)

NP1162552 Panel 1
ACGTTGGATGCAGTAAGCACATGTATCCAG

ACGTTGGATGCTCACAGGATTGTCTTAGGG
112 AGCACATGTATCCAGTGCTTAT

NP054905 Panel 1
ACGTTGGATGACCAGTGGGGACAAAGGAG

ACGTTGGATGGAGAACATCCATGTAGGGGC
99 CCCCCGGAGGCTGCCACCCAGA

NP079105 Panel 1
ACGTTGGATGTCCTTCCATCAGTTCCTTCC

ACGTTGGATGCCCAGCTATAGCTACATGTC
96 GGGAATCAGTTCCTTCCAGATCTTA

NP005266 Panel 1
ACGTTGGATGTCTACCCCATTGCCCAAATC

ACGTTGGATGAGGGCCTGCACAGGGATTC
96 ATCCAGGAGCCCTACAC

NP057660 Panel 1
ACGTTGGATGATGAGCGGGAACCTCTGCC

ACGTTGGATGTAACCTCGGGCACAAGGCGG
120 AGTACGGGGACGCTCCCACC

NP079182 Panel 1
ACGTTGGATGGGGCAAGTTGGAGAAGACTC

ACGTTGGATGGGTAGGTTGGGTCATAGATG
103 GGAGAAGACTCCCCAATA

NP653247 Panel 1
ACGTTGGATGCACTTAGATTCTGACACAAC

ACGTTGGATGTCCAGCTCCACTTCTGTAAG
116 TGAGATTCTGACACAACATTTGATGC

NP003168 Panel 1
ACGTTGGATGATGGGCAGCGGATGATCTTT

ACGTTGGATGAAGACCCAGAAAGAGTGTCC
86 AAGGATGATCTTTGCAGGA

NP006216 Panel 1
ACGTTGGATGACCCTGCTTTTGCTTAGGAC

ACGTTGGATGAAGGGCAGGACAGAGCAATC
100 TTCGGACTCTGTACCCCCAGTATTTC

NP055407 Panel 1
ACGTTGGATGTGCTGTGTGTGGGAGGAAC

ACGTTGGATGTGAGGCACCACTGGGCTCTA
102 TGGGAGGAACACGCAGT

NP002301 Panel 1
ACGTTGGATGTTTCGGGTTCTGCATCAGAG

ACGTTGGATGGAAACTCGATCAGCAGTTCC
114 TCTTCATCAGAGCTCTCTTCC

NP001006642 Panel 2
ACGTTGGATGCCAAGCGAATTGGGTTACAG

ACGTTGGATGGACAGTTATTGGATCCCCAC
100 AGAAAGTGGCCTCCCGCAGAT

NP005609 Panel 2
ACGTTGGATGTGCTCAGACAAAAGAGCTCC

ACGTTGGATGGGAGCACAGGACCTTAGTTT
100 GCAAGGTAGCTCACAAA

NP937895 Panel 2
ACGTTGGATGTCTGGTGCGATCATCATGTC

ACGTTGGATGTGCCCAAGTTCAGACTTCAG
100 GGCCACTTCACAGAGACACTGGATAT

NP003137 Panel 2
ACGTTGGATGTAAACAGCACCAAGCCAGAC

ACGTTGGATGCCCCTAAGGAGCATGACAG
109 ATACCATGCCCTTCTCCCCTCTA

NP892028 Panel 2
ACGTTGGATGAGGAGCCCTCTGAAATGCAC

ACGTTGGATGCAATAAGGGAGAAAGGGAGG
100 CCGAAATGCACCTGTCTTTCAAGCC

NP055595 Panel 2
ACGTTGGATGTCCTTTCCCCTGTCTTCCAC

ACGTTGGATGGAACCATACGGTAAGGAAGG
99 AAACCCGTGCCAGCTGCCACCA

NP071350 Panel 2
ACGTTGGATGATCCTGGTGTGGGCTTTAAG

ACGTTGGATGAATACTACCGCACTGGGTTC
119 TTCTCTTCCTCCCCTCCT

NP056076 Panel 2
ACGTTGGATGATTGGACCATCTCACCACAG

ACGTTGGATGACAACAGATTTCCCCAGTCG
109

TCACAACAGCACTGTACCTGAGCCAC

C

NP055914 Panel 2
ACGTTGGATGATAGAGTGCAAACTGCAGGG

ACGTTGGATGTGCAACAACTGAACTTGGGG
120 AGCTGAAATGGAGGGACAGAGAT

NP068758 Panel 2
ACGTTGGATGACTTCCCTAAGAAGAGGTGC

ACGTTGGATGCCTAAGCTGAGTTTTTCCCG
107 AGAGGTGCTTTATCCTGAT

NP789839 Panel 2
ACGTTGGATGTGGAGGTGATGTTGGAGTTG

ACGTTGGATGATACAACTCATGCTGCTGGG
101 CCCCGGTTGGAGTTGGCAGACTAA

NP115976 Panel 2
ACGTTGGATGCTTTTCCGTACCCTCTGTAG

ACGTTGGATGGAGCATTTTAATGCTGGGTG
108 AAGACGTGTTGACTGCTCCTTCA

NP000836 Panel 2
ACGTTGGATGCAAACTGGAATGGCATTCCC

ACGTTGGATGATATAGTGGCGATGATGCCC
94 CTGTCATCCCTGTCTTCCT

NP003778 Panel 2
ACGTTGGATGACGTACCTCAAGTCCTGCC

ACGTTGGATGAGAGCACAGAGTGGAACAGG
115 GGGTGCCGGCGCATGAAGAA

NP005520 Panel 2
ACGTTGGATGCAAATGCAGATGGGCATAGG

ACGTTGGATGACTCCAGTTGGTCTGACTTC
103 ACTAAGCCCTGTGCCCC

NP005539 Panel 2
ACGTTGGATGAACGGAAGGTAAAGTGATGC

ACGTTGGATGTAGTCCCGACCTCATCTAAC
104 TAGGGCCTGCCTTCCTTT
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NP004073 Panel 2
ACGTTGGATGAACTCTCTGCGGAAGAGAAC

ACGTTGGATGGTCAGGACTGAGAATTAGGG
96 CCATTGGGCAGTGTCCCTTC

NP937895 Panel 2
ACGTTGGATGTCTGGTGCGATCATCATGTC

ACGTTGGATGTGCCCAAGTTCAGACTTCAG
100 GGCCACTTCACAGAGACACTGGATAT

NP003784 Panel 3
ACGTTGGATGTCATCGACCATGCTGTGCTG

ACGTTGGATGTGTGGTCCAACTGGACAGAG
98 TCTACGGCAACCGTGAGTCCCACC

NP775908 Panel 3
ACGTTGGATGAGCACAAGAGACTCAGAGCC

ACGTTGGATGGAGGAGACCAGCCTCTGAT
116 CGCCTTGGGTCAGACACCCCGC

NP001002811 Panel 3
ACGTTGGATGACATAGCTGTCATGCTTCGG

ACGTTGGATGATAGTCAGAATCTGCAACCC
108 TTGATGCCGTGGCTGTGCA

NP006173 Panel 3
ACGTTGGATGTATGGTGTGATGGGAAAGGG

ACGTTGGATGCCTCCTTATCTCTCTTGCTC
102 GCGAGTGTGAGAGATGGAGT

NP001003681 Panel 3
ACGTTGGATGAGCCGTCAGCAGCATGTTC

ACGTTGGATGTCAGGGAGACCCAGCCTTAA
114 GCAGTGCTTCACCCAGGA

NP001008844 Panel 3
ACGTTGGATGCCTTGGCTGGAAGAGACAGT

ACGTTGGATGATTCTCTTGGGCTTCTGAGG
107 GGTGGCTGGAAGAGACAGTGGCTTT

NP004437 Panel 3
ACGTTGGATGAAACACTACGCCGCTAGTTG

ACGTTGGATGGTCCAAATACCAGTGACTAC
113 GAAGACGCTAGTTGCCAGGTATTC

NP0559181 Panel 3
ACGTTGGATGGGGGTTAACTCCACGGTC

ACGTTGGATGAGGGGCTGTGTCTAAGGAG
84 ACTCCACGGTCAGCACC

NP055118 Panel 3
ACGTTGGATGCAGGGGAAAAGAATGACAGG

ACGTTGGATGGACAAAGATCTCAGGTATGG
100

CAAACCATTAATCACTGGCCAGGTTC

T

NP003460 Panel 3
ACGTTGGATGGGAATCTGTCTTCCAAGAGC

ACGTTGGATGTTTGCTCCTCATCAACCCTC
97 CTTTATTCCAAGAGCTGGGGAAACTG

NP055542 Panel 3
ACGTTGGATGTCCCCTTTTGCTGTGTCTTC

ACGTTGGATGTTAAGAAGATGCTCCCCCTC
114 TTAGAAGCAGTATTCTTCTTACGCC

NP002550 Panel 4
ACGTTGGATGATTCTGTGGCATCGGTCATC

ACGTTGGATGTGGTGCTAGCTAGTGGGAAG
110 ATGTTGCATCGGTCATCCAGAAAACC

NP004508 Panel 4
ACGTTGGATGATGGGAGAAGATCCTGGAAG

ACGTTGGATGAAGCCTGTCCAGCACTCAGA
104 GATCCTGGAAGGAGGAGAG

NP054722 Panel 4
ACGTTGGATGCAATTCCCTAGGGAAGAGAC

ACGTTGGATGGCCGGTGTCAAAACAGTATG
117 ACCCAGCAGGTGACCGCATCAGCA

NP005893 Panel 4
ACGTTGGATGAGGATGGATGAGTCAGACAC

ACGTTGGATGTCCATCAGTTGGTCACAGAG
97 CCAGACACCATCTGAACT

NP258261 Panel 4
ACGTTGGATGTCAGCATCCAGCTTCCTGTG

ACGTTGGATGCGTGGGCATTTAAAGGAAGC
100 CCCTTGTCTGTGTTCTGCATCTT

NP036233 Panel 4
ACGTTGGATGGGGCAGGCTTTTTTACAGTC

ACGTTGGATGGAGGGTTCATGTCAACCCAC
96 GTTGTCTATCTGCAGCTCA

NP002461 Panel 4
ACGTTGGATGTCTTCCTCCCAGCAGGTTC

ACGTTGGATGACTTCACCTCCAGCCGGGTA
120 CGCAGCACCACCGCCCC

NP001097 Panel 4
ACGTTGGATGGGGTGGTGATCATGAAGTC

ACGTTGGATGTTTCCATGGCTGTGGATGTG
112 CCTAAGAAGTGATCCCAGGG

NP006149 Panel 4
ACGTTGGATGTCTCCTCTTCGTGCACTTTC

ACGTTGGATGAGCTCGAAAAGCGCATTGAC
89 GGGTAGTGCACTTTCTTCAGAAAGGC

NP0383471 Panel 4
ACGTTGGATGCAGAGTTCACTGCTGAGTGG

ACGTTGGATGACAGGGCTTCTGGTCCACAT
108 GCACATCTGGGAAACCTCAGTG

NP005332 Panel 4
ACGTTGGATGACACCTATGGAACCCTGGTC

ACGTTGGATGTCGAGGAGCCTCTGGCATC
97 GGGGTAACCCAAAGGCAGGGCC
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(2) 개 마커의 원산지 검증 효율성 비교51 SNP

SNP marker 1 SNP marker 2 (n=50) Chr. N D'
(average score)

r-square
(average score)

NP001006642 each maker (n=50) 1 402 0.309 0.029

NP005609 each maker (n=50) 1 405 0.303 0.044

NP1162552 each maker (n=50) 1 406 0.242 0.045

NP937895 each maker (n=50) 1 399 0.270 0.039

NP002550 each maker (n=50) 2 402 0.336 0.051

NP003137 each maker (n=50) 2 397 0.286 0.042
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NP003784 each maker (n=50) 2 407 0.265 0.029

NP004508 each maker (n=50) 2 404 0.365 0.045

NP054905 each maker (n=50) 2 400 0.265 0.037

NP775908 each maker (n=50) 2 396 0.283 0.027

NP001002811 each maker (n=50) 4 403 0.258 0.039

NP006173 each maker (n=50) 4 406 0.386 0.097

NP001003681 each maker (n=50) 5 405 0.314 0.053

NP079105 each maker (n=50) 5 401 0.232 0.017

NP054722 each maker (n=50) 6 406 0.364 0.071

NP892028 each maker (n=50) 6 390 0.345 0.084

NP001008844 each maker (n=50) 7 391 0.304 0.070

NP005266 each maker (n=50) 7 384 0.299 0.056

NP005893 each maker (n=50) 7 403 0.399 0.109

NP055595 each maker (n=50) 7 401 0.342 0.087

NP057660 each maker (n=50) 7 404 0.413 0.087

NP071350 each maker (n=50) 7 405 0.406 0.099

NP258261 each maker (n=50) 7 397 0.502 0.137

NP079182 each maker (n=50) 8 404 0.531 0.106

NP653247 each maker (n=50) 8 405 0.378 0.053

NP036233 each maker (n=50) 9 404 0.247 0.045

NP056076 each maker (n=50) 9 406 0.262 0.033

NP003168 each maker (n=50) 10 401 0.281 0.033

NP004437 each maker (n=50) 10 400 0.252 0.033

NP002461 each maker (n=50) 12 407 0.254 0.038

NP055914 each maker (n=50) 12 407 0.341 0.048

NP068758 each maker (n=50) 12 404 0.312 0.040

NP789839 each maker (n=50) 12 404 0.340 0.069

NP001097 each maker (n=50) 13 400 0.350 0.075

NP006216 each maker (n=50) 13 404 0.400 0.068

NP0559181 each maker (n=50) 13 404 0.374 0.061

NP006149 each maker (n=50) 14 400 0.444 0.063

NP0383471 each maker (n=50) 14 407 0.446 0.078

NP055118 each maker (n=50) 14 401 0.371 0.065

NP003460 each maker (n=50) 15 402 0.374 0.067

NP055407 each maker (n=50) 16 405 0.358 0.068

NP115976 each maker (n=50) 16 406 0.335 0.073

NP000836 each maker (n=50) 18 406 0.301 0.052

NP003778 each maker (n=50) 6 405 0.329 0.060

NP005332 each maker (n=50) 6 404 0.330 0.065

NP005520 each maker (n=50) 6 405 0.333 0.060

NP005539 each maker (n=50) 6 406 0.315 0.061

NP055542 each maker (n=50) 6 398 0.336 0.077
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○

개 마커의 개체다형성 및 모의친자감별확률 분석 을 이용51 SNP (CERVUS version 3.0 )

NP002301 each maker (n=50) 16 362 0.356 0.075

NP004073 each maker (n=50) 3 402 0.369 0.080

NP937895 each maker (n=50) 1 404 0.379 0.081

Total average - - - 0.337 0.061
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Overall probability of identity
1

Cumulative probability of exclusion
2

PI PIhalf-sib PIsibs NE-1P NE-2P

panel-1 1.00×10
-7

3.48×10
-4

8.54×10
-4

0.92376620 0.99038472

panel-1+2 7.82×10
-15

4.20×10
-7

3.40×10
-7

0.99161113 0.99984415

panel-1+2+3 4.76×10
-27

1.79×10
-12

7.31×10
-13

0.99985549 0.99999992

All panels 5.63×10
-33

4.35×10
-15

1.32×10
-15

0.99997780 >0.99999999

마커다형성에 대한 통계분석 방법

를 이용하여 각 마커의 값을 다음과 같이 계산하였다Botstein method PIC .

PIC =1- ni=1pi2-2 n-1i= nj=I+1pi+2pj2∑ ∑ ∑

는 각각 와 의 대립유전자가 나타나는 확률이며 은 대립유전자의 개수이pi, pj “1” “2” n

다.

친자감별시 확률적인 표현을 위해서 를 이용하여 및Aickin method paternity index (PI)

를 사용하였으며 계산방법은 다음과 같다probability of paternity (PP) .

Statistical frequency (SF): ∂

Paternity Index (PI) or Likelyhood Ratio (LR): /β ∂

Probability of Paternity (PP): [ /( + )] x 100(%)β β ∂

이 경우 는 전체 집단에서 무작위로 개체를 선택했을 때 부계가 될 수 있는 확률 이다SF ( ) .∂

혹은 은 무작위로 선택한 개체가 부계일 확률 에 대하여 생물학적 부계로 추정되고PI LR ( )β

있는 개체가 친부일 확률 의 비이다 는 를 백분율로 표현한 것이다( ) ( / ). PP PI .β β ∂
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(3) 개의 마커의 부모돈 식별능력 유형별 비교51 SNP .
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G1

KY102-11 K-27 K-27 O 51 0

KY102-13 K-27 K-27 O 51 0

KY102-14 K-27 K-27 O 51 0

KY102-16 K-27 K-27 O 51 0

KY102-17 K-27 K-27 O 51 0

KY102-18 K-27 K-27 O 51 0

KY102-21 K-27 K-27 O 51 0

KY102-22 K-27 K-27 O 51 0

KY102-23 K-27 K-27 O 51 0

KY102-4 K-27 K-27 O 51 0

G2

KY103-11 K-31 K-31 O 51 0

KY103-14 K-31 K-31 O 51 0

KY103-22 K-31 K-31 O 51 0

KY103-23 K-31 K-31 O 51 0

KY103-24 K-31 K-31 O 51 0

KY103-26 K-31 K-31 O 51 0

KY103-27 K-31 K-31 O 51 0

KY103-28 K-31 K-31 O 51 0

G3

YK3-13 Y4-133 Y4-133 O 51 0

YK3-14 Y4-133 Y4-133 O 51 0

YK3-16 Y4-133 Y4-133 O 51 0

YK3-18 Y4-133 Y4-133 O 51 0

YK3-19 Y4-133 Y4-133 O 51 0

YK3-20 Y4-133 Y4-133 O 51 0

YK3-21 Y4-133 Y4-133 O 51 0

YK3-24 Y4-133 Y4-133 O 51 0

YK3-25 Y4-133 Y4-133 O 51 0

YK3-27 Y4-133 Y4-133 O 51 0

YK3-3 Y4-133 Y4-133 O 51 0

YK3-33 Y4-133 Y4-133 O 51 0

YK3-34 Y4-133 Y4-133 O 51 0

YK3-36 Y4-133 Y4-133 O 51 0

YK3-37 Y4-133 Y4-133 O 51 0

YK3-38 Y4-133 Y4-133 O 51 0
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YK3-43 Y4-133 Y4-133 O 51 0

YK3-47 Y4-133 Y4-133 O 51 0

YK3-5 Y4-133 Y4-133 O 51 0

YK3-52 Y4-133 Y4-133 O 51 0

G4

YK1-1 Y4-16 Y4-16 O 51 0

YK1-23 Y4-16 Y4-16 O 51 0

YK1-24 Y4-16 Y4-16 O 51 0

YK1-26 Y4-16 Y4-16 O 51 0

YK1-27 Y4-16 Y4-16 O 51 0

YK1-3 Y4-16 Y4-16 O 51 0

YK1-35 Y4-16 Y4-16 O 51 0

YK1-37 Y4-16 Y4-16 O 51 0

YK1-47 Y4-16 Y4-16 O 51 0

YK1-48 Y4-16 Y4-16 O 51 0

YK1-7 Y4-16 Y4-16 O 51 0

G5

YK2-11 Y4-40 Y4-40 O 51 0

YK2-13 Y4-40 Y4-40 O 51 0

YK2-21 Y4-40 Y4-40 O 51 0

YK2-22 Y4-40 Y4-40 O 51 0

YK2-24 Y4-40 Y4-40 O 51 0

YK2-25 Y4-40 Y4-40 O 51 0

YK2-36 Y4-40 Y4-40 or K-31 51 0

YK2-37 Y4-40 Y4-40 O 51 0

YK2-5 Y4-40 Y4-40 O 51 0

YK2-6 Y4-40 Y4-40 O 51 0

YK2-9 Y4-40 Y4-40 O 51 0
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G1

KY102-11 Y4-50 Y4-50 O 51 0

KY102-13 Y4-50 Y4-50 O 51 0

KY102-14 Y4-50 Y4-50 O 51 0

KY102-16 Y4-50 Y4-50 O 51 0

KY102-17 Y4-50 Y4-50 O 51 0

KY102-18 Y4-50 Y4-50 O 51 0

G2

KY103-22 Y4-176 Y4-176 O 51 0

KY103-23 Y4-176 K-11, K-19 X 50 0

KY103-24 Y4-176 Y4-176 O 51 0

KY103-26 Y4-176 Y4-176 O 51 0

KY103-27 Y4-176 Y4-176 O 51 0

KY103-28 Y4-176 Y4-176 O 51 0

G3

KY103-11 Y4-163 K-11, K-19 X 50 0

KY103-14 Y4-163 Y4-163 O 51 0

G4

KY102-21 Y4-156 Y4-156 O 51 0

KY102-22 Y4-156 Y4-156 O 51 0

KY102-23 Y4-156 Y4-156 O 51 0

G5

KY102-4 Y4-144 Y4-144 O 51 0

G6

YK3-21 K-7 K-7 O 51 0

YK3-24 K-7 K-7 O 51 0

YK3-25 K-7 K-7 O 51 0

YK3-27 K-7 K-7 O 51 0

G7

YK3-13 K-5 K-5 O 51 0

YK3-14 K-5 K-5 O 51 0

YK3-16 K-5 K-5 O 51 0

YK3-18 K-5 K-5 O 51 0

YK3-19 K-5 K-5 O 51 0

YK3-20 K-5 K-5 O 51 0

G8

YK3-3 K-4 K-4 O 51 0
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YK3-5 K-4 K-4 O 51 0

G9

YK1-35 K-26 K-26 O 51 0

YK1-37 K-26 K-26 O 51 0

G10

YK1-23 K-23 K-23 O 51 0

YK1-24 K-23 K-23 O 51 0

YK1-26 K-23 K-23 O 51 0

YK1-27 K-23 K-23 O 51 0

YK1-47 K-23 K-23 O 49 2

G11

YK3-52 K-21 K-21 O 51 0

G12

YK2-21 K-20 K-20 O 51 0

YK2-22 K-20 K-20 O 51 0

YK2-24 K-20 K-20 O 51 0

YK2-25 K-20 K-20 O 51 0

G13

YK1-48 K-2 Y4-50, K-14 X 47 4

YK2-5 K-2 K-2 O 51 0

YK2-6 K-2 K-2 O 51 0

YK2-9 K-2 K-2 O 51 0

G14

YK1-1 K-16 K-16 O 51 0

YK1-3 K-16 K-16 O 51 0

YK1-7 K-16 K-16 O 51 0

G15

YK2-11 K-15 K-15 O 51 0

YK2-13 K-15 K-15 O 51 0

G16

YK3-43 K-14 K-14 O 51 0

YK3-47 K-14 K-14 O 51 0

G18

YK3-33 K-13 K-13 O 51 0

YK3-34 K-13 K-13 O 51 0

YK3-36 K-13 K-13 O 51 0

YK3-37 K-13 K-13 O 51 0

YK3-38 K-13 K-13 O 51 0

G19

YK2-36 K-11 K-11 O 51 0

YK2-37 K-11 K-11 O 51 0
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(4) 원산지 검증 최적 마커 개수의 추정 및 유전자형 조합에 따른 적용방법 개발DNA
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G1

5-6 KY102-17 KY103-27

G2

8-1 KY102-17 KY103-14

6-13 KY102-17 KY103-14

6-8 KY102-17 KY103-14

G3

1-4 KY103-11 YK3-52

2-23 KY103-11 YK3-52

3-19 KY103-11 YK3-52

9-7 KY103-11 YK3-52

9-18 KY103-11 YK3-52

9-24 KY103-11 YK3-52

9-29 KY103-11 YK3-52

10-1 KY103-11 YK3-52

10-11 KY103-11 YK3-52

10-17 KY103-11 YK3-52

10-24 KY103-11 YK3-52

10-27 KY103-11 YK3-52

G4

1-6 KY103-11 KY102-13

2-3 KY103-11 KY102-13

2-7 KY103-11 KY102-13

3-2 KY103-11 KY102-13

3-14 KY103-11 KY102-13

3-15 KY103-11 KY102-13

4-2 KY103-11 KY102-13

2-12 KY103-11 KY102-13

4-26 KY103-11 KY102-13

G5

1-7 KY103-11 YK3-18

1-13 KY103-11 YK3-18

1-17 KY103-11 YK3-18

1-21 KY103-11 YK3-18

2-11 KY103-11 YK3-18

2-13 KY103-11 YK3-18

5-18 KY103-11 YK3-18

5-22 KY103-11 YK3-18

7-15 KY103-11 YK3-18

7-22 KY103-11 YK3-18
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2-33 KY103-11 YK3-18

5-33 KY103-11 YK3-18

G6

2-2 KY103-11 KY102-23

6-1 KY103-11 KY102-23

6-9 KY103-11 KY102-23

6-10 KY103-11 KY102-23

6-15 KY103-11 KY102-23

6-18 KY103-11 KY102-23

6-23 KY103-11 KY102-23

G7

2-16 KY103-11 KY102-11

3-1 KY103-11 KY102-11

3-5 KY103-11 KY102-11

4-12 KY103-11 KY102-11

2-32 KY103-11 KY102-11

G8

3-17 KY103-11 KY102-18

4-10 KY103-11 KY102-18

4-16 KY103-11 KY102-18

5-26 KY103-11 KY102-18

11-6 KY103-11 KY102-18

11-17 KY103-11 KY102-18

G9

4-9 KY103-11 YK3-14

4-25 KY103-11 YK3-14

7-24 KY103-11 YK3-14

7-25 KY103-11 YK3-14

10-19 KY103-11 YK3-14

G10

9-12 KY103-11 KY102-4

11-10 KY103-11 KY102-4

G11

3-9 KY103-23 KY102-4

3-13 KY103-23 KY102-4

3-28 KY103-23 KY102-4

5-20 KY103-23 KY102-4

G12

6-7 KY103-23 KY102-14

6-12 KY103-23 KY102-14

8-3 KY103-23 KY102-14

8-6 KY103-23 KY102-14
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8-10 KY103-23 KY102-14

8-12 KY103-23 KY102-14

G13

9-3 KY103-26 KY102-13

9-10 KY103-26 KY102-13

9-17 KY103-26 KY102-13

10-9 KY103-26 KY102-13

10-10 KY103-26 KY102-13

11-7 KY103-26 KY102-13

12-7 KY103-26 KY102-13

G14

2-6 YK1-24 YK2-9

5-24 YK1-24 YK2-9

7-12 YK1-24 YK2-9

G15

3-6 YK1-24 YK3-43

5-2 YK1-24 YK3-43

5-19 YK1-24 YK3-43

5-27 YK1-24 YK3-43

7-1 YK1-24 YK3-43

7-7 YK1-24 YK3-43

G16

3-18 YK1-24 YK3-16

4-3 YK1-24 YK3-16

4-8 YK1-24 YK3-16

4-20 YK1-24 YK3-16

4-21 YK1-24 YK3-16

6-2 YK1-24 YK3-16

G17

4-28 YK1-24 YK3-3

5-10 YK1-24 YK3-3

G18

2-22 YK1-37 YK3-20

7-11 YK1-37 YK3-20

7-18 YK1-37 YK3-20

7-27 YK1-37 YK3-20

G19

6-4 YK1-37 YK2-37

6-5 YK1-37 YK2-37

6-16 YK1-37 YK2-37

6-19 YK1-37 YK2-37

6-22 YK1-37 YK2-37
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6-25 YK1-37 YK2-37

6-26 YK1-37 YK2-37

8-7 YK1-37 YK2-37

G20

2-25 YK2-21 YK3-33

3-22 YK2-21 YK3-33

4-6 YK2-21 YK3-33

4-30 YK2-21 YK3-33

7-5 YK2-21 YK3-33

7-20 YK2-21 YK3-33

G21

2-27 YK2-21 YK1-47

3-25 YK2-21 YK1-47

3-29 YK2-21 YK1-47

4-18 YK2-21 YK1-47

7-8 YK2-21 YK1-47

10-22 YK2-21 YK1-47

11-27 YK2-21 YK1-47

11-30 YK2-21 YK1-47

G22

9-20 YK2-21 YK1-23

10-8 YK2-21 YK1-23

10-23 YK2-21 YK1-23

11-26 YK2-21 YK1-23

12-8 YK2-21 YK1-23

12-15 YK2-21 YK1-23

12-20 YK2-21 YK1-23

7-32 YK2-21 YK1-23

9-31 YK2-21 YK1-23

G23

1-3 YK2-36 YK3-38

3-21 YK2-36 YK3-38

5-25 YK2-36 YK3-38

7-13 YK2-36 YK3-38

7-17 YK2-36 YK3-38

11-23 YK2-36 YK3-38

3-32 YK2-36 YK3-38

G24

1-19 YK2-36 YK3-24

3-31 YK2-36 YK3-24

5-16 YK2-36 YK3-24

5-21 YK2-36 YK3-24
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10-26 YK2-36 YK3-24

G25

9-2 YK2-36 YK3-13

9-23 YK2-36 YK3-13

10-25 YK2-36 YK3-13

11-9 YK2-36 YK3-13

11-29 YK2-36 YK3-13

G26

1-11 YK3-25 YK1-35

3-24 YK3-25 YK1-35

3-26 YK3-25 YK1-35

4-5 YK3-25 YK1-35

4-13 YK3-25 YK1-35

4-15 YK3-25 YK1-35

9-4 YK3-25 YK1-35

10-6 YK3-25 YK1-35

10-13 YK3-25 YK1-35

10-18 YK3-25 YK1-35

2-30 YK3-25 YK1-35

G27

6-14 YK3-25 YK1-1

6-21 YK3-25 YK1-1

6-24 YK3-25 YK1-1

6-29 YK3-25 YK1-1

8-2 YK3-25 YK1-1

G28

8-5 YK3-25 YK2-22

6-31 YK3-25 YK2-22

G29

8-8 YK3-37 YK2-5

8-20 YK3-37 YK2-5

G30

9-5 YK3-37 YK2-11

9-6 YK3-37 YK2-11

9-9 YK3-37 YK2-11

9-13 YK3-37 YK2-11

9-15 YK3-37 YK2-11

9-22 YK3-37 YK2-11

G31

9-8 YK3-37 YK1-26

9-11 YK3-37 YK1-26

9-14 YK3-37 YK1-26



- 67 -

10-3 YK3-37 YK1-26

10-4 YK3-37 YK1-26

10-15 YK3-37 YK1-26

10-28 YK3-37 YK1-26

G32

11-4 YK3-37 YK3-21

12-9 YK3-37 YK3-21

G33

2-18 YK3-5 YK1-26

4-22 YK3-5 YK1-26

7-19 YK3-5 YK1-26

7-23 YK3-5 YK1-26

7-31 YK3-5 YK1-26

G34

3-16 YK3-5 YK2-11

5-30 YK3-5 YK2-11

G35

3-30 YK3-5 YK2-25

4-14 YK3-5 YK2-25

5-14 YK3-5 YK2-25

7-6 YK3-5 YK2-25

7-21 YK3-5 YK2-25

10-7 YK3-5 YK2-25
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315

SNP -

315

SNP -

G1

5-6 KY102-17 KY102-17 296 0 O KY103-27 KY103-27 296 0 O

G2

8-1 KY102-17 KY102-17 297 0 O KY103-14 KY103-14 296 0 O

6-13 KY102-17 KY102-17 303 8 O KY103-14 KY103-14 296 0 O

6-8 KY102-17 KY102-17 297 0 O KY103-14 KY103-14 296 0 O

G3

1-4 KY103-11 KY103-11 296 0 O YK3-52 YK3-52 296 0 O

2-23 KY103-11 KY103-11 303 10 O YK3-52 YK3-52 296 0 O

3-19 KY103-11 KY103-11 297 0 O YK3-52 YK3-52 296 0 O

9-7 KY103-11 KY103-11 297 0 O YK3-52 YK3-52 296 0 O

9-18 KY103-11 KY103-11 296 0 O YK3-52 YK3-52 296 0 O

9-24 KY103-11 KY103-11 297 0 O YK3-52 YK3-52 296 0 O

9-29 KY103-11 KY103-11 303 6 O YK3-52 YK3-52 296 0 O

10-1 KY103-11 KY103-11 303 8 O YK3-52 YK3-52 296 0 O

10-11 KY103-11 KY103-11 303 9 O YK3-52 YK3-52 296 0 O

10-17 KY103-11 KY103-11 297 0 O YK3-52 YK3-52 296 0 O

10-24 KY103-11 KY103-11 297 0 O YK3-52 YK3-52 296 0 O

10-27 KY103-11 KY103-11 303 10 O YK3-52 YK3-52 296 0 O

G4

1-6 KY103-11 KY103-11 297 0 O KY102-13 KY102-13 297 0 O

2-3 KY103-11 KY103-11 302 10 O KY102-13 KY102-13 296 0 O

2-7 KY103-11 KY103-11 296 0 O KY102-13 KY102-13 296 0 O

3-2 KY103-11 KY103-11 302 10 O KY102-13 KY102-13 296 0 O

3-14 KY103-11 KY103-11 297 0 O KY102-13 KY102-13 297 0 O

3-15 KY103-11 KY103-11 297 0 O KY102-13 KY102-13 297 0 O

4-2 KY103-11 KY103-11 297 0 O KY102-13 KY102-13 297 0 O

2-12 KY103-11 KY103-11 302 10 O KY102-13 KY102-13 296 0 O

4-26 KY103-11 KY103-11 297 0 O KY102-13 KY102-13 297 0 O

G5

1-7 KY103-11 KY103-11 297 0 O YK3-18 YK3-18 297 0 O

1-13 KY103-11 KY103-11 302 9 O YK3-18 YK3-18 296 0 O

1-17 KY103-11 KY103-11 303 6 O YK3-18 YK3-18 297 0 O

1-21 KY103-11 KY103-11 296 0 O YK3-18 YK3-18 296 0 O

2-11 KY103-11 KY103-11 297 0 O YK3-18 YK3-18 297 0 O

2-13 KY103-11 KY103-11 302 7 O YK3-18 YK3-18 296 0 O

5-18 KY103-11 KY103-11 303 8 O YK3-18 YK3-18 297 0 O

5-22 KY103-11 KY103-11 303 9 O YK3-18 YK3-18 297 0 O

7-15 KY103-11 KY103-11 298 0 O YK3-18 YK3-18 297 0 O

7-22 KY103-11 KY103-11 303 9 O YK3-18 YK3-18 297 0 O

2-33 KY103-11 KY103-11 303 6 O YK3-18 YK3-18 297 0 O

5-33 KY103-11 KY103-11 303 6 O YK3-18 YK3-18 297 0 O

G6

2-2 KY103-11 KY103-11 296 0 O KY102-23 KY102-23 296 10 O

6-1 KY103-11 KY103-11 303 8 O KY102-23 KY102-23 297 0 O

6-9 KY103-11 KY103-11 303 6 O KY102-23 KY102-23 297 0 O

6-10 KY103-11 KY103-11 297 0 O KY102-23 KY102-23 297 0 O
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6-15 KY103-11 KY103-11 303 9 O KY102-23 KY102-23 297 0 O

6-18 KY103-11 KY103-11 303 10 O KY102-23 KY102-23 297 0 O

6-23 KY103-11 KY103-11 303 7 O KY102-23 KY102-23 297 0 O

G7

2-16 KY103-11 KY103-11 297 0 O KY102-11 KY102-11 297 0 O

3-1 KY103-11 KY103-11 296 0 O KY102-11 KY102-11 296 0 O

3-5 KY103-11 KY103-11 297 0 O KY102-11 KY102-11 297 0 O

4-12 KY103-11 KY103-11 297 0 O KY102-11 KY102-11 297 0 O

2-32 KY103-11 KY103-11 297 0 O KY102-11 KY102-11 297 0 O

G8

3-17 KY103-11 KY103-11 297 0 O KY102-18 KY102-18 297 0 O

4-10 KY103-11 KY103-11 303 6 O KY102-18 KY102-18 298 0 O

4-16 KY103-11 KY103-11 303 8 O KY102-18 KY102-18 298 0 O

5-26 KY103-11 KY103-11 297 0 O KY102-18 KY102-18 297 0 O

11-6 KY103-11 KY103-11 297 0 O KY102-18 KY102-18 297 0 O

11-17 KY103-11 KY103-11 297 0 O KY102-18 KY102-18 297 0 O

G9

4-9 KY103-11 KY103-11 303 7 O YK3-14 YK3-14 296 0 O

4-25 KY103-11 KY103-11 303 7 O YK3-14 YK3-14 296 0 O

7-24 KY103-11 KY103-11 303 6 O YK3-14 YK3-14 296 0 O

7-25 KY103-11 KY103-11 297 0 O YK3-14 YK3-14 296 0 O

10-19 KY103-11 KY103-11 296 0 O YK3-14 YK3-14 296 0 O

G10

9-12 KY103-11 KY103-11 297 0 O KY102-4 KY102-4 297 0 O

11-10 KY103-11 KY103-11 302 5 O KY102-4 KY102-4 296 0 O

G11

3-9 KY103-23 KY103-23 297 0 O KY102-4 KY102-4 297 0 O

3-13 KY103-23 KY103-23 297 0 O KY102-4 KY102-4 297 0 O

3-28 KY103-23 KY103-23 303 8 O KY102-4 KY102-4 297 0 O

5-20 KY103-23 KY103-23 297 0 O KY102-4 KY102-4 297 0 O

G12

6-7 KY103-23 KY103-23 303 7 O KY102-14 KY102-14 297 0 O

6-12 KY103-23 KY103-23 297 0 O KY102-14 KY102-14 297 0 O

8-3 KY103-23 KY103-23 297 1 O KY102-14 KY102-14 297 0 O

8-6 KY103-23 KY103-23 297 0 O KY102-14 KY102-14 297 0 O

8-10 KY103-23 KY103-23 303 7 O KY102-14 KY102-14 297 0 O

8-12 KY103-23 KY103-23 303 10 O KY102-14 KY102-14 297 0 O

G13

9-3 KY103-26 KY103-26 297 0 O KY102-13 KY102-13 297 0 O

9-10 KY103-26 KY103-26 297 0 O KY102-13 KY102-13 297 0 O

9-17 KY103-26 KY103-26 297 0 O KY102-13 KY102-13 297 0 O

10-9 KY103-26 KY103-26 303 10 O KY102-13 KY102-13 297 0 O

10-10 KY103-26 KY103-26 297 0 O KY102-13 KY102-13 297 0 O

11-7 KY103-26 KY103-26 303 8 O KY102-13 KY102-13 297 0 O

12-7 KY103-26 KY103-26 297 0 O KY102-13 KY102-13 297 0 O

G14

2-6 YK1-24 YK1-24 303 10 O YK2-9 YK2-9 296 0 O

5-24 YK1-24 YK1-24 296 0 O YK2-9 YK2-9 296 0 O

7-12 YK1-24 YK1-24 303 10 O YK2-9 YK2-9 296 0 O

G15

3-6 YK1-24 YK1-24 302 10 O YK3-43 YK3-43 296 0 O
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5-2 YK1-24 YK1-24 303 13 O YK3-43 YK3-43 297 0 O

5-19 YK1-24 YK1-24 296 0 O YK3-43 YK3-43 296 0 O

5-27 YK1-24 YK1-24 296 0 O YK3-43 YK3-43 296 0 O

7-1 YK1-24 YK1-24 297 0 O YK3-43 YK3-43 297 0 O

7-7 YK1-24 YK1-24 296 0 O YK3-43 YK3-43 296 0 O

G16

3-18 YK1-24 YK1-24 303 15 O YK3-16 YK3-16 297 0 O

4-3 YK1-24 YK1-24 296 0 O YK3-16 YK3-16 296 0 O

4-8 YK1-24 YK1-24 296 0 O YK3-16 YK3-16 296 0 O

4-20 YK1-24 YK1-24 296 0 O YK3-16 YK3-16 296 0 O

4-21 YK1-24 YK1-24 296 0 O YK3-16 YK3-16 296 0 O

6-2 YK1-24 YK1-24 296 0 O YK3-16 YK3-16 296 0 O

G17

4-28 YK1-24 YK1-24 303 15 O YK3-3 YK3-3 297 0 O

5-10 YK1-24 YK1-24 303 15 O YK3-3 YK3-3 297 0 O

G18

2-22 YK1-37 YK1-37 296 0 O YK3-20 YK3-20 296 0 O

7-11 YK1-37 YK1-37 296 0 O YK3-20 YK3-20 296 0 O

7-18 YK1-37 YK1-37 297 7 O YK3-20 YK3-20 291 0 O

7-27 YK1-37 YK1-37 303 12 O YK3-20 YK3-20 297 0 O

G19

6-4 YK1-37 YK1-37 303 10 O YK2-37 YK2-37 296 0 O

6-5 YK1-37 YK1-37 303 9 O YK2-37 YK2-37 296 0 O

6-16 YK1-37 YK1-37 303 11 O YK2-37 YK2-37 296 0 O

6-19 YK1-37 YK1-37 296 0 O YK2-37 YK2-37 295 0 O

6-22 YK1-37 YK1-37 296 0 O YK2-37 YK2-37 296 0 O

6-25 YK1-37 YK1-37 296 0 O YK2-37 YK2-37 296 0 O

6-26 YK1-37 YK1-37 303 8 O YK2-37 YK2-37 296 0 O

8-7 YK1-37 YK1-37 303 10 O YK2-37 YK2-37 296 0 O

G20

2-25 YK2-21 YK2-21 301 6 O YK3-33 YK3-33 295 0 O

3-22 YK2-21 YK2-21 295 0 O YK3-33 YK3-33 296 0 O

4-6 YK2-21 YK2-21 295 0 O YK3-33 YK3-33 296 0 O

4-30 YK2-21 YK2-21 295 0 O YK3-33 YK3-33 296 0 O

7-5 YK2-21 YK2-21 295 0 O YK3-33 YK3-33 296 0 O

7-20 YK2-21 YK2-21 302 4 O YK3-33 YK3-33 296 0 O

G21

2-27 YK2-21 YK2-21 302 10 O YK1-47 YK1-47 296 0 O

3-25 YK2-21 YK2-21 296 0 O YK1-47 YK1-47 296 0 O

3-29 YK2-21 YK2-21 295 0 O YK1-47 YK1-47 296 0 O

4-18 YK2-21 YK2-21 296 0 O YK1-47 YK1-47 296 0 O

7-8 YK2-21 YK2-21 302 13 O YK1-47 YK1-47 296 0 O

10-22 YK2-21 YK2-21 302 10 O YK1-47 YK1-47 296 0 O

11-27 YK2-21 YK2-21 302 10 O YK1-47 YK1-47 296 0 O

11-30 YK2-21 YK2-21 295 0 O YK1-47 YK1-47 296 0 O

G22

9-20 YK2-21 YK2-21 302 10 O YK1-23 YK1-23 296 0 O

10-8 YK2-21 YK2-21 295 0 O YK1-23 YK1-23 295 0 O

10-23 YK2-21 YK2-21 295 0 O YK1-23 YK1-23 296 0 O

11-26 YK2-21 YK2-21 296 0 O YK1-23 YK1-23 296 0 O

12-8 YK2-21 YK2-21 296 0 O YK1-23 YK1-23 296 0 O
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12-15 YK2-21 YK2-21 302 12 O YK1-23 YK1-23 296 0 O

12-20 YK2-21 YK2-21 296 0 O YK1-23 YK1-23 296 0 O

7-32 YK2-21 YK2-21 296 0 O YK1-23 YK1-23 296 0 O

9-31 YK2-21 YK2-21 302 12 O YK1-23 YK1-23 296 0 O

G23

1-3 YK2-36 YK2-36 301 12 O YK3-38 YK3-38 295 0 O

3-21 YK2-36 YK2-36 296 0 O YK3-38 YK3-38 296 0 O

5-25 YK2-36 YK2-36 295 0 O YK3-38 YK3-38 296 0 O

7-13 YK2-36 YK2-36 294 0 O YK3-38 YK3-38 295 0 O

7-17 YK2-36 YK2-36 295 0 O YK3-38 YK3-38 296 0 O

11-23 YK2-36 YK2-36 302 20 O YK3-38 YK3-38 296 0 O

3-32 YK2-36 YK2-36 294 0 O YK3-38 YK3-38 295 0 O

G24

1-19 YK2-36 YK2-36 302 10 O YK3-24 YK3-24 296 0 O

3-31 YK2-36 YK2-36 302 11 O YK3-24 YK3-24 296 0 O

5-16 YK2-36 YK2-36 302 8 O YK3-24 YK3-24 296 0 O

5-21 YK2-36 YK2-36 296 0 O YK3-24 YK3-24 296 0 O

10-26 YK2-36 YK2-36 302 5 O YK3-24 YK3-24 296 0 O

G25

9-2 YK2-36 YK2-36 296 0 O YK3-13 YK3-13 296 0 O

9-23 YK2-36 YK2-36 295 0 O YK3-13 YK3-13 296 0 O

10-25 YK2-36 YK2-36 302 12 O YK3-13 YK3-13 296 0 O

11-9 YK2-36 YK2-36 302 11 O YK3-13 YK3-13 296 0 O

11-29 YK2-36 YK2-36 302 9 O YK3-13 YK3-13 296 0 O

G26

1-11 YK3-25 YK3-25 303 8 O YK1-35 YK1-35 296 0 O

3-24 YK3-25 YK3-25 303 9 O YK1-35 YK1-35 296 0 O

3-26 YK3-25 YK3-25 297 0 O YK1-35 YK1-35 296 0 O

4-5 YK3-25 YK3-25 303 9 O YK1-35 YK1-35 296 0 O

4-13 YK3-25 YK3-25 302 11 O YK1-35 YK1-35 295 0 O

4-15 YK3-25 YK3-25 303 8 O YK1-35 YK1-35 296 0 O

9-4 YK3-25 YK3-25 303 13 O YK1-35 YK1-35 296 0 O

10-6 YK3-25 YK3-25 297 0 O YK1-35 YK1-35 296 0 O

10-13 YK3-25 YK3-25 297 0 O YK1-35 YK1-35 296 0 O

10-18 YK3-25 YK3-25 297 0 O YK1-35 YK1-35 296 0 O

2-30 YK3-25 YK3-25 302 13 O YK1-35 YK1-35 295 0 O

G27

6-14 YK3-25 YK3-25 303 13 O YK1-1 YK1-1 296 0 O

6-21 YK3-25 YK3-25 303 13 O YK1-1 YK1-1 296 0 O

6-24 YK3-25 YK3-25 303 11 O YK1-1 YK1-1 296 0 O

6-29 YK3-25 YK3-25 296 0 O YK1-1 YK1-1 296 0 O

8-2 YK3-25 YK3-25 295 0 O YK1-1 YK1-1 295 0 O

G28

8-5 YK3-25 YK3-25 303 5 O YK2-22 YK2-22 296 0 O

6-31 YK3-25 YK3-25 303 4 O YK2-22 YK2-22 296 0 O

G29

8-8 YK3-37 YK3-37 296 0 O YK2-5 YK2-5 296 0 O

8-20 YK3-37 YK3-37 296 0 O YK2-5 YK2-5 296 0 O

G30

9-5 YK3-37 YK3-37 303 10 O YK2-11 YK2-11 296 0 O

9-6 YK3-37 YK3-37 302 12 O YK2-11 YK2-11 295 0 O
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9-9 YK3-37 YK3-37 302 8 O YK2-11 YK2-11 295 0 O

9-13 YK3-37 YK3-37 303 10 O YK2-11 YK2-11 296 0 O

9-15 YK3-37 YK3-37 303 9 O YK2-11 YK2-11 296 0 O

9-22 YK3-37 YK3-37 303 12 O YK2-11 YK2-11 296 0 O

G31

9-8 YK3-37 YK3-37 303 10 O YK1-26 YK1-26 296 0 O

9-11 YK3-37 YK3-37 302 14 O YK1-26 YK1-26 295 0 O

9-14 YK3-37 YK3-37 303 12 O YK1-26 YK1-26 296 0 O

10-3 YK3-37 YK3-37 302 10 O YK1-26 YK1-26 295 0 O

10-4 YK3-37 YK3-37 303 14 O YK1-26 YK1-26 296 0 O

10-15 YK3-37 YK3-37 303 12 O YK1-26 YK1-26 296 0 O

10-28 YK3-37 YK3-37 297 0 O YK1-26 YK1-26 296 0 O

G32

11-4 YK3-37 YK3-37 297 0 O YK3-21 YK3-21 296 0 O

12-9 YK3-37 YK3-37 297 0 O YK3-21 YK3-21 296 0 O

G33

2-18 YK3-5 YK3-5 296 0 O YK1-26 YK1-26 296 0 O

4-22 YK3-5 YK3-5 303 5 O YK1-26 YK1-26 296 0 O

7-19 YK3-5 YK3-5 303 7 O YK1-26 YK1-26 296 0 O

7-23 YK3-5 YK3-5 303 5 O YK1-26 YK1-26 296 0 O

7-31 YK3-5 YK3-5 296 0 O YK1-26 YK1-26 296 0 O

G34

3-16 YK3-5 YK3-5 303 4 O YK2-11 YK2-11 296 0 O

5-30 YK3-5 YK3-5 297 0 O YK2-11 YK2-11 296 0 O

G35

3-30 YK3-5 YK3-5 303 11 O YK2-25 YK2-25 296 0 O

4-14 YK3-5 YK3-5 296 0 O YK2-25 YK2-25 296 0 O

5-14 YK3-5 YK3-5 297 0 O YK2-25 YK2-25 296 0 O

7-6 YK3-5 YK3-5 297 0 O YK2-25 YK2-25 296 0 O

7-21 YK3-5 YK3-5 303 8 O YK2-25 YK2-25 296 0 O

10-7 YK3-5 YK3-5 303 13 O YK2-25 YK2-25 296 0 O

Average missmatch

(4.663)

Average

missmatch

(0.051)
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300

300 n=98 9

300 n=104 0.17

135_MS
-

135_
MS 315

SNP -

315
SNP 135_MS

-
135_M
S

315
SNP -

315
SNP

G1

5-6 KY102-17 KY102-17 O KY102-17 O KY103-27 KY103-27 O KY103-27 O

G2

8-1 KY102-17 KY102-17 O KY102-17 O KY103-14 KY103-14 O KY103-14 O

6-13 KY102-17 KY102-17 O KY102-17 O KY103-14 KY103-14 O KY103-14 O

6-8 KY102-17 KY102-17 O KY102-17 O KY103-14 KY103-14 O KY103-14 O

G3

1-4 KY103-11 KY103-11 O KY103-11 O YK3-52 YK3-52 O YK3-52 O

2-23 KY103-11 KY103-11 O KY103-11 O YK3-52 YK3-52 O YK3-52 O

3-19 KY103-11 KY103-11 O KY103-11 O YK3-52 YK3-52 O YK3-52 O

9-7 KY103-11 KY103-11 O KY103-11 O YK3-52 YK3-52 O YK3-52 O

9-18 KY103-11 KY103-11 O KY103-11 O YK3-52 YK3-52 O YK3-52 O

9-24 KY103-11 KY103-11 O KY103-11 O YK3-52 YK3-52 O YK3-52 O

9-29 KY103-11 KY103-11 O KY103-11 O YK3-52 YK3-52 O YK3-52 O

10-1 KY103-11 KY103-11 O KY103-11 O YK3-52 YK3-52 O YK3-52 O

10-11 KY103-11 KY103-11 O KY103-11 O YK3-52 YK3-52 O YK3-52 O

10-17 KY103-11 KY103-11 O KY103-11 O YK3-52 YK3-52 O YK3-52 O
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10-24 KY103-11 KY103-11 O KY103-11 O YK3-52 YK3-52 O YK3-52 O

10-27 KY103-11 KY103-11 O KY103-11 O YK3-52 YK3-52 O YK3-52 O

G4

1-6 KY103-11 KY103-11 O KY103-11 O KY102-13 KY102-13 O KY102-13 O

2-3 KY103-11 KY103-11 O KY103-11 O KY102-13 KY102-13 O KY102-13 O

2-7 KY103-11 KY103-11 O KY103-11 O KY102-13 KY102-13 O KY102-13 O

3-2 KY103-11 KY103-11 O KY103-11 O KY102-13 KY102-13 O KY102-13 O

3-14 KY103-11 KY103-11 O KY103-11 O KY102-13 KY102-13 O KY102-13 O

3-15 KY103-11 KY103-11 O KY103-11 O KY102-13 KY102-13 O KY102-13 O

4-2 KY103-11 KY103-11 O KY103-11 O KY102-13 KY102-13 O KY102-13 O

2-12 KY103-11 KY103-11 O KY103-11 O KY102-13 KY102-13 O KY102-13 O

4-26 KY103-11 KY103-11 O KY103-11 O KY102-13 KY102-13 O KY102-13 O

G5

1-7 KY103-11 KY103-11 O KY103-11 O YK3-18 YK3-18 O YK3-18 O

1-13 KY103-11 KY103-11 O KY103-11 O YK3-18 YK3-18 O YK3-18 O

1-17 KY103-11 KY103-11 O KY103-11 O YK3-18 YK3-18 O YK3-18 O

1-21 KY103-11 KY103-11 O KY103-11 O YK3-18 YK3-18 O YK3-18 O

2-11 KY103-11 KY103-11 O KY103-11 O YK3-18 YK3-18 O YK3-18 O

2-13 KY103-11 KY103-11 O KY103-11 O YK3-18 YK3-18 O YK3-18 O

5-18 KY103-11 KY103-11 O KY103-11 O YK3-18 YK3-18 O YK3-18 O

5-22 KY103-11 KY103-11 O KY103-11 O YK3-18 YK3-18 O YK3-18 O

7-15 KY103-11 KY103-11 O KY103-11 O YK3-18 YK3-18 O YK3-18 O

7-22 KY103-11 KY103-11 O KY103-11 O YK3-18 YK3-18 O YK3-18 O

2-33 KY103-11 KY103-11 O KY103-11 O YK3-18 YK3-18 O YK3-18 O

5-33 KY103-11 KY103-11 O KY103-11 O YK3-18 YK3-18 O YK3-18 O

G6

2-2 KY103-11 KY102-21 X KY103-11 O KY102-23 KY102-3 x KY102-23 O

6-1 KY103-11 KY103-11 O KY103-11 O KY102-23 KY102-23 O KY102-23 O

6-9 KY103-11 KY103-11 O KY103-11 O KY102-23 KY102-23 O KY102-23 O

6-10 KY103-11 KY103-11 O KY103-11 O KY102-23 KY102-23 O KY102-23 O

6-15 KY103-11 KY103-11 O KY103-11 O KY102-23 KY102-23 O KY102-23 O

6-18 KY103-11 KY103-11 O KY103-11 O KY102-23 KY102-23 O KY102-23 O

6-23 KY103-11 KY103-11 O KY103-11 O KY102-23 KY102-23 O KY102-23 O

G7

2-16 KY103-11 KY103-11 O KY103-11 O KY102-11 KY102-11 O KY102-11 O

3-1 KY103-11 KY103-11 O KY103-11 O KY102-11 KY102-11 O KY102-11 O

3-5 KY103-11 KY103-11 O KY103-11 O KY102-11 KY102-11 O KY102-11 O

4-12 KY103-11 KY103-11 O KY103-11 O KY102-11 KY102-11 O KY102-11 O

2-32 KY103-11 KY103-11 O KY103-11 O KY102-11 KY102-11 O KY102-11 O

G8

3-17 KY103-11 KY103-11 O KY103-11 O KY102-18 KY102-18 O KY102-18 O

4-10 KY103-11 KY103-11 O KY103-11 O KY102-18 KY102-18 O KY102-18 O
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4-16 KY103-11 KY103-11 O KY103-11 O KY102-18 KY102-18 O KY102-18 O

5-26 KY103-11 KY103-11 O KY103-11 O KY102-18 KY102-18 O KY102-18 O

11-6 KY103-11 KY103-11 O KY103-11 O KY102-18 KY102-18 O KY102-18 O

11-17 KY103-11 KY103-11 O KY103-11 O KY102-18 KY102-18 O KY102-18 O

G9

4-9 KY103-11 KY103-11 O KY103-11 O YK3-14 YK3-14 O YK3-14 O

4-25 KY103-11 KY103-11 O KY103-11 O YK3-14 YK3-14 O YK3-14 O

7-24 KY103-11 KY103-11 O KY103-11 O YK3-14 YK3-14 O YK3-14 O

7-25 KY103-11 KY103-11 O KY103-11 O YK3-14 YK3-14 O YK3-14 O

10-19 KY103-11 KY103-11 O KY103-11 O YK3-14 YK3-14 O YK3-14 O

G10

9-12 KY103-11 KY103-11 O KY103-11 O KY102-4 KY102-4 O KY102-4 O

11-10 KY103-11 KY103-11 O KY103-11 O KY102-4 KY102-4 O KY102-4 O

G11

3-9 KY103-23 KY103-23 O KY103-23 O KY102-4 KY102-4 O KY102-4 O

3-13 KY103-23 KY103-23 O KY103-23 O KY102-4 KY102-4 O KY102-4 O

3-28 KY103-23 KY103-23 O KY103-23 O KY102-4 KY102-4 O KY102-4 O

5-20 KY103-23 KY103-23 O KY103-23 O KY102-4 KY102-4 O KY102-4 O

G12

6-7 KY103-23 KY103-23 O KY103-23 O KY102-14 KY102-14 O KY102-14 O

6-12 KY103-23 KY103-23 O KY103-23 O KY102-14 KY102-14 O KY102-14 O

8-3 KY103-23 KY103-23 O KY103-23 O KY102-14 KY102-14 O KY102-14 O

8-6 KY103-23 KY103-23 O KY103-23 O KY102-14 KY102-14 O KY102-14 O

8-10 KY103-23 KY103-23 O KY103-23 O KY102-14 KY102-14 O KY102-14 O

8-12 KY103-23 KY103-23 O KY103-23 O KY102-14 KY102-14 O KY102-14 O

G13

9-3 KY103-26 KY103-26 O KY103-26 O KY102-13 KY102-13 O KY102-13 O

9-10 KY103-26 KY103-26 O KY103-26 O KY102-13 KY102-13 O KY102-13 O

9-17 KY103-26 KY103-26 O KY103-26 O KY102-13 KY102-13 O KY102-13 O

10-9 KY103-26 KY103-26 O KY103-26 O KY102-13 KY102-13 O KY102-13 O

10-10 KY103-26 KY103-26 O KY103-26 O KY102-13 KY102-13 O KY102-13 O

11-7 KY103-26 KY103-26 O KY103-26 O KY102-13 KY102-13 O KY102-13 O

12-7 KY103-26 KY103-26 O KY103-26 O KY102-13 KY102-13 O KY102-13 O

G14

2-6 YK1-24 YK1-24 O YK1-24 O YK2-9 YK2-9 O YK2-9 O

5-24 YK1-24 YK1-24 O YK1-24 O YK2-9 YK2-9 O YK2-9 O

7-12 YK1-24 YK1-24 O YK1-24 O YK2-9 YK2-9 O YK2-9 O

G15

3-6 YK1-24 YK1-24 O YK1-24 O YK3-43 YK3-43 O YK3-43 O

5-2 YK1-24 YK1-24 O YK1-24 O YK3-43 YK3-43 O YK3-43 O

5-19 YK1-24 YK1-24 O YK1-24 O YK3-43 YK3-43 O YK3-43 O

5-27 YK1-24 YK1-24 O YK1-24 O YK3-43 YK3-43 O YK3-43 O
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7-1 YK1-24 YK1-24 O YK1-24 O YK3-43 YK3-43 O YK3-43 O

7-7 YK1-24 YK1-24 O YK1-24 O YK3-43 YK3-43 O YK3-43 O

G16

3-18 YK1-24 YK1-24 O YK1-24 O YK3-16 YK3-16 O YK3-16 O

4-3 YK1-24 YK1-24 O YK1-24 O YK3-16 YK3-16 O YK3-16 O

4-8 YK1-24 YK1-24 O YK1-24 O YK3-16 YK3-16 O YK3-16 O

4-20 YK1-24 YK1-24 O YK1-24 O YK3-16 YK3-16 O YK3-16 O

4-21 YK1-24 YK1-24 O YK1-24 O YK3-16 YK3-16 O YK3-16 O

6-2 YK1-24 YK1-24 O YK1-24 O YK3-16 YK3-16 O YK3-16 O

G17

4-28 YK1-24 YK1-24 O YK1-24 O YK3-3 YK3-3 O YK3-3 O

5-10 YK1-24 YK1-24 O YK1-24 O YK3-3 YK3-3 O YK3-3 O

G18

2-22 YK1-37 YK1-37 O YK1-37 O YK3-20 YK3-20 O YK3-20 O

7-11 YK1-37 YK1-37 O YK1-37 O YK3-20 YK3-20 O YK3-20 O

7-18 YK1-37 YK1-37 O YK1-37 O YK3-20 YK3-20 O YK3-20 O

7-27 YK1-37 YK1-37 O YK1-37 O YK3-20 YK3-20 O YK3-20 O

G19

6-4 YK1-37 YK1-37 O YK1-37 O YK2-37 YK2-37 O YK2-37 O

6-5 YK1-37 YK1-37 O YK1-37 O YK2-37 YK2-37 O YK2-37 O

6-16 YK1-37 YK1-37 O YK1-37 O YK2-37 YK2-37 O YK2-37 O

6-19 YK1-37 YK1-37 O YK1-37 O YK2-37 YK2-37 O YK2-37 O

6-22 YK1-37 YK1-37 O YK1-37 O YK2-37 YK2-37 O YK2-37 O

6-25 YK1-37 YK1-37 O YK1-37 O YK2-37 YK2-37 O YK2-37 O

6-26 YK1-37 YK1-37 O YK1-37 O YK2-37 YK2-37 O YK2-37 O

8-7 YK1-37 YK1-37 O YK1-37 O YK2-37 YK2-37 O YK2-37 O

G20

2-25 YK2-21 YK2-21 O YK2-21 O YK3-33 YK3-33 O YK3-33 O

3-22 YK2-21 YK2-21 O YK2-21 O YK3-33 YK3-33 O YK3-33 O

4-6 YK2-21 YK2-21 O YK2-21 O YK3-33 YK3-33 O YK3-33 O

4-30 YK2-21 YK2-21 O YK2-21 O YK3-33 YK3-33 O YK3-33 O

7-5 YK2-21 YK2-21 O YK2-21 O YK3-33 YK3-33 O YK3-33 O

7-20 YK2-21 YK2-21 O YK2-21 O YK3-33 YK3-33 O YK3-33 O

G21

2-27 YK2-21 YK2-21 O YK2-21 O YK1-47 YK1-47 O YK1-47 O

3-25 YK2-21 YK2-21 O YK2-21 O YK1-47 YK1-47 O YK1-47 O

3-29 YK2-21 YK2-21 O YK2-21 O YK1-47 YK1-47 O YK1-47 O

4-18 YK2-21 YK2-21 O YK2-21 O YK1-47 YK1-47 O YK1-47 O

7-8 YK2-21 YK2-21 O YK2-21 O YK1-47 YK1-47 O YK1-47 O

10-22 YK2-21 YK2-21 O YK2-21 O YK1-47 YK1-47 O YK1-47 O

11-27 YK2-21 YK2-21 O YK2-21 O YK1-47 YK1-47 O YK1-47 O

11-30 YK2-21 YK2-21 O YK2-21 O YK1-47 YK1-47 O YK1-47 O
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G22

9-20 YK2-21 YK2-21 O YK2-21 O YK1-23 YK1-23 O YK1-23 O

10-8 YK2-21 YK2-21 O YK2-21 O YK1-23 YK1-23 O YK1-23 O

10-23 YK2-21 YK2-21 O YK2-21 O YK1-23 YK1-23 O YK1-23 O

11-26 YK2-21 YK2-21 O YK2-21 O YK1-23 YK1-23 O YK1-23 O

12-8 YK2-21 YK2-21 O YK2-21 O YK1-23 YK1-23 O YK1-23 O

12-15 YK2-21 YK2-21 O YK2-21 O YK1-23 YK1-23 O YK1-23 O

12-20 YK2-21 YK2-21 O YK2-21 O YK1-23 YK1-23 O YK1-23 O

7-32 YK2-21 YK2-21 O YK2-21 O YK1-23 YK1-23 O YK1-23 O

9-31 YK2-21 YK2-21 O YK2-21 O YK1-23 YK1-23 O YK1-23 O

G23

1-3 YK2-36 YK2-36 O YK2-36 O YK3-38 YK3-38 O YK3-38 O

3-21 YK2-36 YK2-36 O YK2-36 O YK3-38 YK3-38 O YK3-38 O

5-25 YK2-36 YK2-36 O YK2-36 O YK3-38 YK3-38 O YK3-38 O

7-13 YK2-36 YK2-36 O YK2-36 O YK3-38 YK3-38 O YK3-38 O

7-17 YK2-36 YK2-36 O YK2-36 O YK3-38 YK3-38 O YK3-38 O

11-23 YK2-36 YK1-6 X YK2-36 O YK3-38 YK3-38 O YK3-38 O

3-32 YK2-36 YK2-36 O YK2-36 O YK3-38 YK3-38 O YK3-38 O

G24

1-19 YK2-36 YK2-36 O YK2-36 O YK3-24 YK3-24 O YK3-24 O

3-31 YK2-36 YK2-36 O YK2-36 O YK3-24 YK3-24 O YK3-24 O

5-16 YK2-36 YK2-36 O YK2-36 O YK3-24 YK3-24 O YK3-24 O

5-21 YK2-36 YK2-36 O YK2-36 O YK3-24 YK3-24 O YK3-24 O

10-26 YK2-36 YK2-36 O YK2-36 O YK3-24 YK3-24 O YK3-24 O

G25

9-2 YK2-36 YK2-36 O YK2-36 O YK3-13 YK3-13 O YK3-13 O

9-23 YK2-36 YK2-36 O YK2-36 O YK3-13 YK3-13 O YK3-13 O

10-25 YK2-36 YK2-36 O YK2-36 O YK3-13 YK3-13 O YK3-13 O

11-9 YK2-36 YK2-36 O YK2-36 O YK3-13 YK3-13 O YK3-13 O

11-29 YK2-36 YK2-36 O YK2-36 O YK3-13 YK3-13 O YK3-13 O

G26

1-11 YK3-25 YK3-25 O YK3-25 O YK1-35 YK1-35 O YK1-35 O

3-24 YK3-25 YK3-25 O YK3-25 O YK1-35 YK1-35 O YK1-35 O

3-26 YK3-25 YK3-25 O YK3-25 O YK1-35 YK1-35 O YK1-35 O

4-5 YK3-25 YK3-25 O YK3-25 O YK1-35 YK1-35 O YK1-35 O

4-13 YK3-25 YK3-25 O YK3-25 O YK1-35 YK1-35 O YK1-35 O

4-15 YK3-25 YK3-25 O YK3-25 O YK1-35 YK1-35 O YK1-35 O

9-4 YK3-25 YK3-25 O YK3-25 O YK1-35 YK1-35 O YK1-35 O

10-6 YK3-25 YK3-25 O YK3-25 O YK1-35 YK1-35 O YK1-35 O

10-13 YK3-25 YK3-25 O YK3-25 O YK1-35 YK1-35 O YK1-35 O

10-18 YK3-25 YK3-25 O YK3-25 O YK1-35 YK1-35 O YK1-35 O

2-30 YK3-25 YK3-25 O YK3-25 O YK1-35 YK1-35 O YK1-35 O
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G27

6-14 YK3-25 YK3-25 O YK3-25 O YK1-1 YK1-1 O YK1-1 O

6-21 YK3-25 YK3-25 O YK3-25 O YK1-1 YK1-1 O YK1-1 O

6-24 YK3-25 YK3-25 O YK3-25 O YK1-1 YK1-1 O YK1-1 O

6-29 YK3-25 YK3-25 O YK3-25 O YK1-1 YK1-1 O YK1-1 O

8-2 YK3-25 YK3-25 O YK3-25 O YK1-1 YK1-1 O YK1-1 O

G28

8-5 YK3-25 YK3-25 O YK3-25 O YK2-22 YK2-22 O YK2-22 O

6-31 YK3-25 YK3-25 O YK3-25 O YK2-22 YK2-22 O YK2-22 O

G29

8-8 YK3-37 YK3-37 O YK3-37 O YK2-5 YK2-5 O YK2-5 O

8-20 YK3-37 YK3-37 O YK3-37 O YK2-5 YK2-5 O YK2-5 O

G30

9-5 YK3-37 YK3-37 O YK3-37 O YK2-11 YK2-11 O YK2-11 O

9-6 YK3-37 YK3-37 O YK3-37 O YK2-11 YK2-11 O YK2-11 O

9-9 YK3-37 YK3-37 O YK3-37 O YK2-11 YK2-11 O YK2-11 O

9-13 YK3-37 YK3-37 O YK3-37 O YK2-11 YK2-11 O YK2-11 O

9-15 YK3-37 YK3-37 O YK3-37 O YK2-11 YK2-11 O YK2-11 O

9-22 YK3-37 YK3-37 O YK3-37 O YK2-11 YK2-11 O YK2-11 O

G31

9-8 YK3-37 YK3-37 O YK3-37 O YK1-26 YK1-26 O YK1-26 O

9-11 YK3-37 YK3-37 O YK3-37 O YK1-26 YK1-26 O YK1-26 O

9-14 YK3-37 YK3-37 O YK3-37 O YK1-26 YK1-26 O YK1-26 O

10-3 YK3-37 YK3-37 O YK3-37 O YK1-26 YK1-26 O YK1-26 O

10-4 YK3-37 YK3-37 O YK3-37 O YK1-26 YK1-26 O YK1-26 O

10-15 YK3-37 YK3-37 O YK3-37 O YK1-26 YK1-26 O YK1-26 O

10-28 YK3-37 YK3-37 O YK3-37 O YK1-26 YK1-26 O YK1-26 O

G32

11-4 YK3-37 YK3-37 O YK3-37 O YK3-21 YK3-21 O YK3-21 O

12-9 YK3-37 YK3-37 O YK3-37 O YK3-21 YK3-21 O YK3-21 O

G33

2-18 YK3-5 YK3-5 O YK3-5 O YK1-26 YK1-26 O YK1-26 O

4-22 YK3-5 YK3-5 O YK3-5 O YK1-26 YK1-26 O YK1-26 O

7-19 YK3-5 YK3-5 O YK3-5 O YK1-26 YK1-26 O YK1-26 O

7-23 YK3-5 YK3-5 O YK3-5 O YK1-26 YK1-26 O YK1-26 O

7-31 YK3-5 YK3-5 O YK3-5 O YK1-26 YK1-26 O YK1-26 O

G34

3-16 YK3-5 YK3-5 O YK3-5 O YK2-11 YK2-11 O YK2-11 O

5-30 YK3-5 YK3-5 O YK3-5 O YK2-11 YK2-11 O YK2-11 O

G35

3-30 YK3-5 YK3-5 O YK3-5 O YK2-25 YK2-25 O YK2-25 O

4-14 YK3-5 YK3-5 O YK3-5 O YK2-25 YK2-25 O YK2-25 O
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(5) 분석시료의 분석결과와 개체정보자료와의 동일성 검증DNA

5-14 YK3-5 YK3-5 O YK3-5 O YK2-25 YK2-25 O YK2-25 O

7-6 YK3-5 YK3-5 O YK3-5 O YK2-25 YK2-25 O YK2-25 O

7-21 YK3-5 YK3-5 O YK3-5 O YK2-25 YK2-25 O YK2-25 O

10-7 YK3-5 YK3-5 O YK3-5 O YK2-25 YK2-25 O YK2-25 O

G36

2-24 YK1-6 YK1-6 O YK1-6 O YK3-21 YK3-13 x YK3-21 O

3-23 YK1-6 YK1-6 O YK1-6 O YK3-21 YK3-21 O YK3-21 O

4-4 YK1-6 YK1-6 O YK1-6 O YK3-21 YK3-21 O YK3-21 O

5-5 YK1-6 YK1-6 O YK1-6 O YK3-21 YK3-21 O YK3-21 O

5-7 YK1-6 YK1-6 O YK1-6 O YK3-21 YK3-13 x YK3-21 O

5-8 YK1-6 YK1-6 O YK1-6 O YK3-21 YK3-21 O YK3-21 O

5-29 YK1-6 YK1-6 O YK1-6 O YK3-21 YK3-21 O YK3-21 O

7-3 YK1-6 YK1-6 O YK1-6 O YK3-21 YK3-13 x YK3-21 O

7-14 YK1-6 YK1-6 O YK1-6 O YK3-21 YK3-21 O YK3-21 O

7-16 YK1-6 YK1-6 O YK1-6 O YK3-21 YK3-21 O YK3-21 O

7-33 YK1-6 YK1-6 O YK1-6 O YK3-21 YK3-13 x YK3-21 O

G37

2-10 YK1-6 YK1-6 O YK1-6 O YK2-13 YK2-13 O YK2-13 O

4-29 YK1-6 YK2-6 X YK1-6 O YK2-13 KY102-3 x YK2-13 O

5-12 YK1-6 YK2-6 X YK1-6 O YK2-13 YK1-35 x YK2-13 O

1-5 YK1-6 YK2-6 X YK1-6 O YK2-13 KY102-3 x YK2-13 O

G38

2-19 KY102-17 KY103-11 X KY102-17 O YK1-1 YK3-14 x YK1-1 O

G39

4-32 KY103-11 KY103-11 O KY103-11 KY102-11 KY102-11 O KY102-11 O

G40

2-4 YK1-24 YK1-27 X YK1-24 O YK3-3 YK3-3 O YK3-3 O

Miss match: 7 Miss match: 0 Miss match: 9 Miss match: 0
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First ID Loci typed Second ID Loci
typed Matching loci Mismatching

loci Status

8-1 24 1 23 10 12 Excluded

8-1 24 10 23 7 15 Excluded

8-1 24 6 23 22 0 Exact match

8-2 25 5 21 19 2 Excluded

8-2 25 6 23 9 14 Excluded

8-2 25 7 24 6 18 Excluded

8-3 24 4 25 23 1 Fuzzy match

8-3 24 5 21 7 13 Excluded

8-3 24 6 23 11 11 Excluded

8-4 25 2 25 23 2 Excluded

8-4 25 20 24 12 12 Excluded

8-4 25 3 24 10 14 Excluded

8-4 25 4 25 17 8 Excluded

8-5 24 3 24 23 0 Exact match

8-5 24 4 25 10 14 Excluded

8-5 24 5 21 10 10 Excluded

8-6 25 1 23 22 1 Fuzzy match

8-6 25 10 23 10 13 Excluded

8-6 25 11 23 10 13 Excluded

8-7 25 1 23 11 12 Excluded

8-7 25 10 23 21 2 Excluded

8-8 25 6 23 10 13 Excluded

8-8 25 7 24 10 14 Excluded

8-8 25 8 24 22 2 Excluded

8-8 25 9 24 11 13 Excluded

8-9 25 1 23 8 15 Excluded

8-9 25 7 24 22 2 Excluded

8-10 25 8 24 11 13 Excluded

8-10 25 9 24 22 2 Excluded

8-11 24 1 23 11 11 Excluded

8-11 24 20 24 22 1 Fuzzy match

8-11 24 3 24 9 14 Excluded

8-11 24 4 25 11 13 Excluded

8-11 24 5 21 8 12 Excluded

8-12 24 18 25 11 13 Excluded

8-12 24 19 25 24 0 Exact match

8-12 24 2 25 11 13 Excluded

8-12 24 20 24 9 14 Excluded

8-13 24 16 23 6 16 Excluded

8-13 24 17 23 10 12 Excluded

8-13 24 18 25 24 0 Exact match

8-13 24 19 25 11 13 Excluded

8-13 24 2 25 7 17 Excluded

8-14 25 12 23 7 16 Excluded
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3. 대량 유전자형 분석 정보의 농장원산지 추적 적용

8-14 25 13 24 7 17 Excluded

8-14 25 14 24 23 1 Fuzzy match

8-14 25 15 25 7 18 Excluded

8-15 24 10 23 14 8 Excluded

8-15 24 11 23 7 15 Excluded

8-15 24 12 23 21 1 Fuzzy match

8-16 25 1 23 10 13 Excluded

8-16 25 10 23 8 15 Excluded

8-16 25 11 23 22 1 Fuzzy match

8-17 25 15 25 9 16 Excluded

8-17 25 16 23 7 16 Excluded

8-17 25 17 23 22 1 Fuzzy match

8-17 25 18 25 12 13 Excluded

8-18 24 14 24 11 12 Excluded

8-18 24 15 25 9 15 Excluded

8-18 24 16 23 21 1 Fuzzy match

8-18 24 17 23 8 14 Excluded

8-19 24 13 24 9 14 Excluded

8-19 24 14 24 5 18 Excluded

8-19 24 15 25 24 0 Exact match

8-19 24 16 23 7 15 Excluded

8-20 24 11 23 7 15 Excluded

8-20 24 12 23 7 15 Excluded

8-20 24 13 24 21 2 Excluded

8-20 24 14 24 7 16 Excluded

8-20 24 15 25 11 13 Excluded

8-20 24 16 23 7 15 Excluded

8-20 24 17 23 10 12 Excluded

8-20 24 18 25 11 13 Excluded

8-20 24 19 25 12 12 Excluded

8-20 24 2 25 7 17 Excluded

8-20 24 20 24 10 13 Excluded

8-20 24 3 24 15 8 Excluded

8-20 24 4 25 12 12 Excluded

8-20 24 5 21 7 13 Excluded

8-20 24 6 23 8 14 Excluded

8-20 24 7 24 9 14 Excluded

8-20 24 8 24 14 9 Excluded

8-20 24 9 24 9 14 Excluded
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가. 대용량 정보를 이용한 유형별 원산지식별모델 현장검증DNA

(1) 대용량 을 이용한 마커개발SNP Chip
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SSC Number of SNPs
a

Available SNPs Missing SNPs

1 6,622 6,466 156

2 2,677 2,564 113

3 2,178 2,112 66

4 3,693 3,583 110

5 2,257 2,174 83

6 1,967 1,902 65

7 3,554 3,423 131

8 2,224 2,150 74

9 2,638 2,553 85

10 1,363 1,300 63

11 1,862 1,782 80

12 1,098 1,059 39

13 3,633 3,516 117

14 4,056 3,914 142

15 2,659 2,583 76

16 1,574 1,529 45

17 1,672 1,607 65

18 1,138 1,100 38

Total 46,865 45,317 1,548
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SSC Marker Position (bp) KNP (MAF) YS (MAF) LD (MAF) BK (MAF)

1 ALGA0000047 761957 0.400 0.380 0.400 0.460

1 ASGA0000640 5513686 0.360 0.380 0.500 0.480

1 MARC0032578 18815142 0.330 0.380 0.430 0.480

1 ALGA0002625 30588519 0.480 0.440 0.430 0.330

1 ALGA0115339 44726459 0.430 0.310 0.500 0.330

1 ASGA0003802 76440117 0.450 0.440 0.360 0.460

1 ALGA0005296 85231384 0.380 0.310 0.360 0.500

1 ALGA0006933 147540361 0.330 0.310 0.360 0.390

1 DRGA0001841 172749364 0.350 0.380 0.360 0.350

1 DRGA0001920 180242859 0.400 0.310 0.360 0.370

1 ASGA0006176 210622379 0.330 0.440 0.360 0.310

1 ALGA0010261 234663368 0.500 0.400 0.400 0.350

1 ASGA0008160 243706215 0.330 0.500 0.420 0.440

2 ASGA0008857 3652896 0.430 0.440 0.330 0.460

2 ASGA0009594 12622166 0.330 0.380 0.330 0.370

2 ALGA0012873 16564872 0.350 0.310 0.420 0.390

2 ALGA0013042 21666334 0.310 0.310 0.500 0.460

2 H3GA0052654 27768232 0.350 0.380 0.430 0.350

2 H3GA0007052 41321024 0.350 0.380 0.500 0.350

2 MARC0075894 50187980 0.350 0.440 0.360 0.370

2 ALGA0123037 52592660 0.480 0.500 0.430 0.410

2 MARC0078804 58142524 0.330 0.380 0.360 0.460

2 H3GA0007536 63894364 0.430 0.310 0.360 0.350

2 ASGA0011650 64801924 0.390 0.420 0.430 0.380

2 ASGA0011937 68542305 0.450 0.310 0.360 0.500

2 ASGA0012712 76997094 0.310 0.440 0.430 0.310

2 ASGA0089488 122898447 0.450 0.380 0.360 0.300

3 H3GA0008408 121964 0.450 0.380 0.430 0.330
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3 MARC0027888 2952803 0.330 0.380 0.360 0.300

3 ASGA0013988 8141251 0.310 0.380 0.430 0.350

3 H3GA0009347 14963522 0.450 0.380 0.400 0.430

3 H3GA0009489 16375290 0.450 0.440 0.500 0.370

3 ASGA0093387 17451839 0.400 0.380 0.360 0.430

3 CASI0007969 21600916 0.400 0.500 0.430 0.440

3 ALGA0019250 21935188 0.430 0.440 0.330 0.410

3 ASGA0015008 26659561 0.380 0.310 0.420 0.480

3 MARC0001937 55789437 0.430 0.500 0.430 0.460

3 M1GA0004815 58995864 0.480 0.440 0.330 0.350

3 DRGA0004318 62495771 0.450 0.440 0.360 0.390

3 M1GA0026540 138478135 0.360 0.500 0.330 0.440

4 M1GA0005054 435378 0.500 0.440 0.430 0.480

4 H3GA0012015 10858219 0.310 0.500 0.430 0.500

4 ALGA0023681 15367459 0.430 0.380 0.500 0.330

4 ALGA0023910 18426532 0.360 0.380 0.430 0.310

4 ASGA0019062 23544224 0.500 0.500 0.360 0.430

4 ASGA0019460 37337556 0.300 0.500 0.360 0.480

4 ALGA0025591 65893922 0.330 0.500 0.430 0.400

4 DIAS0001140 66129891 0.360 0.500 0.360 0.410

4 M1GA0005986 75100413 0.330 0.440 0.360 0.300

4 ASGA0096645 86795504 0.330 0.310 0.500 0.350

4 H3GA0013667 95203255 0.310 0.500 0.360 0.430

4 ALGA0027455 99961893 0.330 0.440 0.500 0.460

4 M1GA0006306 102248948 0.300 0.380 0.420 0.370

4 ALGA0110828 115379478 0.300 0.310 0.500 0.330

4 M1GA0006864 126026167 0.450 0.500 0.430 0.460

5 ALGA0029930 1605331 0.330 0.380 0.360 0.370

5 H3GA0015330 3515645 0.310 0.310 0.360 0.440

5 ALGA0030374 6343274 0.400 0.440 0.500 0.410

5 MARC0054550 27204769 0.480 0.310 0.360 0.390
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5 ALGA0032254 46022464 0.480 0.310 0.430 0.440

5 M1GA0007853 48022699 0.400 0.310 0.500 0.310

5 ASGA0026017 49040079 0.360 0.380 0.360 0.370

5 MARC0006728 59053825 0.430 0.380 0.430 0.460

5 ASGA0027346 75154492 0.500 0.500 0.360 0.300

6 H3GA0017455 615843 0.300 0.380 0.360 0.440

6 MARC0034042 3858663 0.360 0.380 0.360 0.440

6 ASGA0027859 5152807 0.400 0.310 0.430 0.480

6 ALGA0035153 7834305 0.450 0.440 0.500 0.480

6 CASI0008018 22317106 0.480 0.310 0.420 0.480

6 ALGA0036718 30025122 0.430 0.440 0.360 0.410

6 ALGA0037236 38278063 0.430 0.310 0.360 0.430

6 ASGA0030094 42076052 0.450 0.380 0.430 0.410

6 H3GA0019296 44274199 0.400 0.440 0.430 0.390

6 ASGA0096796 69761591 0.300 0.380 0.420 0.390

6 CASI0009330 156699095 0.350 0.500 0.430 0.440

7 ASGA0031089 9262054 0.450 0.500 0.330 0.440

7 ASGA0031366 13985345 0.330 0.310 0.360 0.480

7 ALGA0039398 22667315 0.350 0.310 0.430 0.410

7 ALGA0040094 32745291 0.350 0.380 0.420 0.440

7 H3GA0021132 40477360 0.430 0.310 0.430 0.330

7 MARC0076146 65544809 0.380 0.440 0.330 0.350

7 MARC0049272 80379344 0.380 0.430 0.430 0.390

7 ALGA0042925 89182369 0.300 0.310 0.330 0.330

7 ASGA0034695 89923999 0.380 0.310 0.360 0.440

7 ASGA0034820 92872286 0.430 0.380 0.360 0.400

7 DRGA0008026 104330217 0.430 0.380 0.430 0.440

7 ASGA0035760 108831155 0.480 0.500 0.430 0.330

7 ALGA0044485 114733197 0.330 0.440 0.360 0.410

7 ALGA0044656 117084828 0.480 0.380 0.360 0.310

7 M1GA0011001 125595482 0.400 0.500 0.500 0.350
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7 M1GA0011118 128644327 0.400 0.440 0.500 0.350

7 ALGA0045833 131080797 0.380 0.380 0.500 0.330

8 ALGA0046186 1602911 0.360 0.310 0.430 0.480

8 ALGA0046364 2695774 0.480 0.310 0.330 0.430

8 DRGA0008300 3118167 0.310 0.440 0.330 0.480

8 DRGA0008310 3849784 0.300 0.380 0.430 0.370

8 DRGA0008334 5440398 0.480 0.440 0.500 0.350

8 ASGA0037942 6289019 0.330 0.440 0.360 0.370

8 ASGA0038170 8670246 0.380 0.440 0.330 0.300

8 ASGA0038427 13938152 0.480 0.500 0.430 0.410

8 MARC0082021 15240577 0.400 0.440 0.430 0.330

8 MARC0008642 20084796 0.300 0.440 0.360 0.430

8 MARC0110399 44570314 0.430 0.380 0.360 0.480

8 ALGA0048970 51732324 0.400 0.440 0.420 0.430

8 ASGA0039768 58000720 0.380 0.380 0.500 0.310

8 MARC0069656 137621367 0.360 0.500 0.430 0.300

9 ALGA0050468 979975 0.480 0.380 0.500 0.500

9 ASGA0041237 3538170 0.310 0.380 0.430 0.480

9 ALGA0051465 7034972 0.450 0.380 0.360 0.330

9 ASGA0042177 13132088 0.480 0.440 0.360 0.350

9 H3GA0027032 20691660 0.310 0.500 0.430 0.310

9 H3GA0027196 23356210 0.450 0.310 0.330 0.390

9 H3GA0027400 28520206 0.380 0.380 0.500 0.430

9 ASGA0043269 30484007 0.400 0.310 0.360 0.410

9 ASGA0043379 32154888 0.450 0.380 0.330 0.390

9 ALGA0054671 61348032 0.430 0.440 0.360 0.370

9 ALGA0055134 69447683 0.430 0.380 0.330 0.460

9 ALGA0110772 137810029 0.400 0.440 0.430 0.350

10 ALGA0056626 4606150 0.430 0.440 0.430 0.430

10 H3GA0029351 10643382 0.400 0.310 0.360 0.500

10 MARC0095947 27480698 0.310 0.500 0.500 0.460
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10 ALGA0059349 33453621 0.330 0.440 0.330 0.460

10 ALGA0059431 34336216 0.430 0.500 0.500 0.300

10 H3GA0030625 37536259 0.450 0.310 0.500 0.300

10 ASGA0048918 39186811 0.450 0.440 0.500 0.430

10 ALGA0113898 66833496 0.380 0.500 0.500 0.370

11 H3GA0030885 634783 0.400 0.380 0.360 0.310

11 ASGA0049629 6687059 0.400 0.440 0.430 0.370

11 ASGA0050154 16365049 0.400 0.440 0.430 0.500

11 ASGA0050297 18621454 0.450 0.310 0.430 0.330

11 H3GA0032391 56095836 0.430 0.440 0.360 0.330

11 H3GA0032545 58917138 0.380 0.310 0.360 0.480

12 ASGA0052576 1634769 0.360 0.310 0.360 0.330

12 ASGA0053297 6739185 0.380 0.440 0.500 0.460

12 MARC0031729 12183586 0.500 0.380 0.430 0.310

12 ALGA0066214 18145907 0.480 0.380 0.430 0.480

12 M1GA0016816 22804290 0.310 0.380 0.500 0.390

12 ALGA0067238 28631300 0.330 0.500 0.500 0.500

12 ALGA0108835 62481343 0.380 0.440 0.360 0.430

13 ASGA0055532 233466 0.480 0.440 0.430 0.350

13 ASGA0096935 6507997 0.310 0.310 0.500 0.440

13 H3GA0035594 10054375 0.400 0.500 0.500 0.410

13 ALGA0068417 10666010 0.450 0.440 0.360 0.300

13 ALGA0069109 17677749 0.310 0.310 0.500 0.410

13 M1GA0017549 36782875 0.430 0.310 0.360 0.330

13 ALGA0070422 38145807 0.500 0.440 0.430 0.310

13 ALGA0070458 38829547 0.480 0.440 0.330 0.350

13 ALGA0070637 42234103 0.450 0.310 0.360 0.370

13 ALGA0070775 45084819 0.480 0.310 0.500 0.440

13 ASGA0058094 46743152 0.500 0.310 0.360 0.480

13 ASGA0058243 49978325 0.400 0.440 0.360 0.480

13 INRA0040774 60935891 0.360 0.310 0.430 0.390
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13 ASGA0058653 63974212 0.380 0.440 0.430 0.440

13 ASGA0058947 83311708 0.400 0.440 0.360 0.460

13 ALGA0072273 87360013 0.480 0.310 0.430 0.460

13 ASGA0059141 91049751 0.380 0.310 0.360 0.460

13 MARC0020231 108655250 0.500 0.310 0.420 0.460

13 H3GA0038015 116547370 0.310 0.310 0.420 0.300

13 MARC0079305 136916947 0.320 0.310 0.330 0.370

13 CASI0008842 208129889 0.400 0.440 0.430 0.430

14 ASGA0060319 98858 0.480 0.440 0.500 0.370

14 ASGA0060483 2988038 0.430 0.310 0.360 0.310

14 ASGA0060997 8291683 0.360 0.310 0.360 0.500

14 ASGA0061369 11439921 0.450 0.380 0.430 0.300

14 ALGA0076336 24982791 0.400 0.310 0.330 0.370

14 ASGA0062923 40772310 0.430 0.380 0.420 0.350

14 M1GA0018786 67479147 0.330 0.440 0.330 0.390

14 MARC0005018 84706150 0.300 0.380 0.430 0.310

14 SIRI0000848 97466337 0.430 0.380 0.500 0.310

14 H3GA0041818 111089534 0.330 0.310 0.500 0.300

14 INRA0046679 117015949 0.350 0.380 0.360 0.430

14 ALGA0081985 132272596 0.400 0.380 0.420 0.370

14 MARC0114625 141779479 0.380 0.380 0.430 0.310

14 M1GA0019641 143761601 0.380 0.380 0.360 0.410

15 ALGA0083510 1887454 0.310 0.440 0.420 0.370

15 H3GA0043695 3605283 0.480 0.380 0.360 0.350

15 ASGA0068483 5136513 0.500 0.380 0.360 0.500

15 ASGA0068625 7010517 0.480 0.310 0.430 0.440

15 H3GA0043897 12172365 0.450 0.440 0.360 0.370

15 ALGA0084512 17653881 0.370 0.420 0.430 0.390

15 H3GA0044561 52081943 0.360 0.310 0.500 0.330

15 ALGA0086091 53666184 0.400 0.440 0.330 0.350

15 ALGA0086847 77961724 0.330 0.380 0.360 0.330
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16 H3GA0045756 263189 0.400 0.380 0.430 0.390

16 MARC0082133 7776414 0.330 0.440 0.360 0.300

16 ALGA0090727 31190151 0.330 0.310 0.500 0.440

16 ALGA0091099 38795378 0.480 0.500 0.360 0.330

16 ALGA0092291 49659484 0.380 0.440 0.430 0.350

17 MARC0018461 192496 0.450 0.380 0.430 0.390

17 MARC0058945 4889582 0.430 0.440 0.360 0.440

17 ASGA0075784 19642691 0.400 0.380 0.360 0.480

17 H3GA0048148 22007708 0.430 0.310 0.500 0.370

17 ALGA0095016 36442448 0.380 0.440 0.430 0.430

17 MARC0114143 44199211 0.300 0.380 0.500 0.440

17 ASGA0077918 50472798 0.380 0.380 0.360 0.330

17 M1GA0022766 54472268 0.360 0.380 0.330 0.330

18 ALGA0096804 696887 0.310 0.310 0.430 0.370

18 ALGA0097499 12237132 0.300 0.380 0.500 0.410

18 DRGA0016986 21055810 0.310 0.380 0.360 0.460

18 ALGA0098559 29704240 0.380 0.380 0.430 0.330

18 SIRI0001425 37323259 0.430 0.500 0.360 0.350
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(2) 정보를 이용한 농장원산지 추적 검증DNA



- 92 -



- 93 -



- 94 -



- 95 -

No. Marker name SSC Position
SNP
code Flanking sequence

1 MARC0089489 1 6517843 [T/C]
ACCTAGAGATTTAAAATCATGAATTGAACATGTAAAATTCCAGTAA
AATGTAAAGATGGN[A/G]TATGCATCGCTCTTAACCTTGAGCATAGT

GACTTAGAGACACTGTGTATCAGTATTGCCA

2 MARC0104045 1 30083189 [A/G]
TTCCAAAAAATACTTAAAAACTCGCCTCCCCCAAATATTACTTTTCC
AAAAAAGAAAAAA[T/C]ATTTTCATGGTATTTAAAAATTGCTATAAG

AGGAGTTACCATTGTGGCTCAGCAGTAACA

3 MARC0092163 1 122180841 [A/C]
AATGGGGCTAATGGTGCGATTTCGATAATAAGTGTAAAGAGGAAG

AGAAAGGTTGATTCA[T/G]GTTGATCTAAGAGGCAGTTTCCCAGACG
AAATGGGTAGAGCTTGGATAAGGAGGGATCAC

4 MARC0049963 1 147930096 [T/G]
GCAGATAGTTTAGGACAAATATGTATGCCCAGCATTGACAATCAAA
ACTGGAAGTAAAAA[A/C]CCGAATGTCCAACAGGAGTGGAGATTGC

CTCTTATTGACATAGTTGTAAGGTGG

5 MARC0085717 1 175253318 [A/C]
AGCCCTGACATTCCAGGACATTGGCTTTTTCCTTCAGATATCCCTTG
ATTATCAAAATTC[T/G]GTGAGAAATTTCCTTAAATATTGCACATGC

TCAAACTGAAAGCTCCAAAGGTATAAGACA

6 MARC0060820 1 204593273 [A/G]
CCACATTCACATCCCCTCCTTACTTGCTTRTAGATTTCACATTAGAC
ATTTAGGTATTTG[T/C]GTAACTGTCTCCAAGAGCAAACTCAACAGC

TAGTTGAGGGCTGGTTCCAGTTCTGCTCCT

7 MARC0050788 2 11843170 [A/G]
TTNNAAATNGNTGTGTGCCAAAAGTTTTAAACTCAGGGATACTGAG
GTGATGAACCAATT[T/C]CTTGGTCAATATTGCCTCCCTAAAGAGTG

CGTGTAAAACTAGAGGGACAATGGCTTGGGC

8 MARC0092955 2 19704851 [T/C]
GAGACGGTGGATATGGTAACCCTATGAATTCTATAACTAATTGTTT
GTGTTTGTAGGACA[A/G]AATTAACTGAGTTGCAGGATAAAGTCAG

TGATGACTGATGACAAGAGACAGAAATTCATC

9 MARC0112888 2 26339438 [A/C]
CATCTCGTCATGCCTGATGGGCTGTTACCTGACTTCCTACCCAGTTC
ACCCATAGCTCCA[T/G]CAAAGACACATGTGACGTGCTGGCACTCCT

TGTGGGCATTTATTTGGGTTCTGCAGCTCC

10 MARC0096049 3 24638936 [A/G]
CACATCTCAGTCACTAACACTCCAGCTGTGAAGGGTTTTCCACAGA
AGAGAGGGCAATAC[T/C]ACCATCTCAAAGCCAAGAGCAGGCTAAG

AGCCTGAAAAATGCCTTGGGAATAAACCTTAC

11 MARC0114647 3 135202107 [T/G]
ATGAATTAGAGTGAGTGACCTATTTAGATCTAAATCTAAATTGACC
TTTGTGTGGGTTTT[T/G]GTTRCAATGATTCTTTTATTTTAGGAGGAA

TGAAAGATGAAGG

12 MARC0021307 4 43182683 [T/C]
TCCCACCAGTCATACTGATAAAATATCAGTCAATAATACTCTAGTG
AGAATGGATTTCAG[A/G]GTTCAACCTGTTTGGCTGAGACTGTTAGC

AGCCATTTCCCAAGACCTACTTAGATGTAGA

13 MARC0030899 4 69448970 [A/G]
AGCGCTATTTACCTTTCTCTCCTTAGAAATGGGTTCAGAGTAGAGCA
AACCACAGGTAAA[T/C]TCATAGGGTTTCAGTAGTGATGGTGACATG

AGGTGAGAAATAGTAAGGGCAACGTTCAGG

14 MARC0015385 4 75972407 [T/C]
ATCACTTACAAAGAGACATTAGCCTGATGGTGGAATTTCTGGCAGT
GACCATGGAGGCTG[T/C]AAGAGARGACAATGCCTTCAGCRCACGG

AGAGAAAACCTGG

15 MARC0013873 5 57599341 [A/G]
CTCTCTACTGCGAGCTGGATGTTTGTGCCTGGAGAATAGTCCGCTAT
GTGGGAACTGTGC[T/C]GAGGTGCCACACAGATAGAACTGGTGGTG

CTTGTTCAGTAATGGGACAGGGCAGTGGACA

16 MARC0060957 6 8912283 [T/G]
CTGAGCCACGACRGGAACTCTTATAGTGTGTCTTTAAAAAAAGTCT
TTGAAATCCAAAAA[A/C]GTTTCTAGAACCTAGCTAAGAAAGATGC

CTCTTTGTAAGTACTACAGAGCCTTTGCAACT

17 MARC0026950 6 17428842 [A/G]
ATGACTTTTTTATCACTGAAAACTGGAACTATCTGCACTGAAAAAC
AGATTTTAGGTAAC[A/G]AATTAACATTAAAAACCCCTTGGTCCTGA

AATTAAATTGAAGTATCAGTGTGAACCCATA

18 MARC0057599 6 24289351 [A/G]
TCATGGCTTTGGCAGGGAGCCAACGCAGAGGAKTTTCKACGGGGCT
GCCTCGAGGGAGTG[T/C]AGTTTTTAAATCCTCATGTGAGCAGGGAT

CCTAGTCACTTGGAAGATATAACACAGTGAG

19 MARC0089437 7 27772934 [A/G]
GGCGGAGATCCCATGAATACATCTCACCTTATTTATTGAATTTGTAA
GAAAGGAGGTAGT[A/G]AGGGGAAGGAAGCACTGAAGACTCGGAG

CCCACATTAGACACTGGGGAGGGAAAAATTAA

20 MARC0075587 7 38702167 [A/G]
TTTTTTTTTTTTTCCTATCTTTATCCTTTACTGTCACACAGACTGCTTC
ACGTCTGACCC[A/G]TCTGGTCAGCAAGCAATTCTCTGACAGCAGCT

GGGTGTCCTGCAGTTTAACTCCGTTCTG

21 MARC0058847 7 56466058 [A/G]
TTTCCATATCACTTTATCTAAAGCCCCACTTAATTGGATAGTAGACC
TGCTGATCCATCC[T/C]CCCATGCCTTTTGTCTTCTTGTTCTTGATACT

TTGGGTTGGAAATTGCAAGACTGAAAGA

22 MARC0055700 7 70095544 [T/C]
TTTGTATGTATTTTTAAGACATCATTCTCAGCTATACTTGTATAACT

GCAACTTAGAGGT[A/G]AGGGACATGAAGTGTTATATTTGTTAGATA
TGTTAACCGAAGCACGGAGATAGGATTTGT

23 MARC0067107 7 116906730 [A/G]
ACTGTTTTGTGGCTATTCGTAATAATTGCATGCAAGTTAGCATGGTA
GAGTTCAAGCTGA[A/G]TTAGTAGTTGCCTGGGAGACCTAGAATAA

AGGAGCAACTTAGAAGGGTTGAGGGCTGCCT

24 MARC0066508 8 13066997 [A/G]
CCCAAATAAATCTTTAAAAAAYGTCTTTTGGGTGATTCTGATGTAA
GTGCATT[T/C]TAGAAGACCATAGTTTAAGCAAAACACCACCACCA

ACCACTTAGGTGGACTGGTAGATGT

25 MARC0052559 8 13465573 [T/C] TTACAATGACAGGTAAATATGAGACATACATTTTTTACTAGCTTTGG
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TAAAATTGTATTC[A/G]TTTTACATTTTGGACTGAGGTGAAGGTTGC
AAATATTAACTGAATTGAGGYGAAAGCTGA

26 MARC0091567 8 18924517 [A/G]
CAGGACACAAGCAAAGTGTCACTAAAAACAAAGAGCACAGAGCCA
TTTTCCTGAAACTCG[A/G]TTTTGGTAGAAAGGGCAGCAAAGCCACT

TCCYGCTGTGCACAAAAGCTTCCTCCTCTCAG

27 MARC0032253 8 43393823 [A/C]
AAGTAGAATATTTCCTGACTACTAACGTTGGATTTGGATGCTCATA
AGATGCTTAGATTG[A/C]GTCACTTTTCTTTCCAGGAGATTAGACTG

GG

28 MARC0041890 8 90421393 [A/G]
CAATCCTGCTTTTCCTCCTTTCCTTTCACAAGTGTTGATTTCTAATAA
ATGTTCAATAAC[T/C]CAAATTCAGTTGCTTTTGGGGAACTCATCTT

GTGACAATATAATTTTTCCTTTTGCTCTG

29 MARC0035886 9 30907756 [A/G]
CAATTTCATTATGAGAAGGAGCCAGAGCGTCCAGCACCCTGTGCTC
TGTGGTCAGGGAAA[T/C]GGTTTGCAAGCATCTGGGGAAAGAGATG

GTGAAGGTGATGGGAGATGCATTTAATATACA

30 MARC0074362 9 38695392 [T/C] CCCAGAAAGAGTGTTGGCTGTAGGT[A/G]TGGCTTATGTGGGGACTT
ACATGATATAACCATAATGCAGTTCTCTCTGTGTCCGGGYTT

31 MARC0045269 9 51142069 [T/C]
ATTTACATGGCACACTCAATTTTCTATGAATGAATACCATGGCACGT
GCATGGAATATAG[T/C]GAGATCACTGTATGAATAAGTTAAACAGA

TTAAAATAATGCTTCAGTTTAACCATCAGAT

32 MARC0052855 9 57853273 [A/G]
TGGAAAAGAAGTTTCTCATATTGGCTGAGCAGGTCTGCGGATACAG
ACGCATATTTCTCT[A/G]GCGAGGAAAATCTCCATTTTTAACTTAGT

GTTATTCTTAGTTTCAGTCCTGCTATCCTTT

33 MARC0053715 9 82946155 [T/C]
GNCTTNACCNTTNCTTNGTTNATNATGTATCACTGACTCACTCCAAA
TCATTTAATCTAA[A/G]CTCACTTCACAAGTGCTTTGTTATGTAAAA

CATTTGTGCATTTGTATATGAATTTTCACT

34 MARC0047165 9 116207011 [A/G]
RGGAAAAGCTCTCTTAGAGAGAAAACAACAACACAGGTGCCAAAG
GAGTGAGCATGCTGA[A/G]GCKGGGGACGGACAATGNMGTGAAGG

TGTGGAGACAGTGTGCAGAGGGGGTGGTGGAGGG

35 MARC0029459 10 4798997 [T/C]
CATCYTAGAGCAGCAGATGGTTTAGTGCAGAGAGCAGCAGATCTCT
TTAGTAACACCGTT[T/C]TCTCAACAGAGTTCCCTGACCTCTGTGCCC

CATTTCAAAACTGGAGAAGATTCATTTGAA

36 MARC0083543 10 9459210 [T/C]
CCATATTTAGGGGTAGCATGTCCTAAACCCTGTCATTCCCCCAAATG
AAATT[T/C]CCCCAAGAACTTTCACAGTCCAGAAACTGNGTTNGNNN

NANNNNCCNNNANCCNNNGNAN

37 MARC0032048 10 30757771 [A/G]
AAGGAAAGTGAATGAGCTACTAAAGAGTGAGTACAGAGTGAGATA
ATAAATGATCATCTA[T/C]CCATCAAGGACAAGGCTGACACATTTAA

CTCATGTTCTCACCACCCATAAAACRTNNTNN

38 MARC0089921 12 417158 [A/G]
AAAAGTGACTAATTTTGTTGTAGTCTGTACCCGTCAAGGGAAGAGA
ATTGTACGGAACCA[A/G]ATGCCTCTAATTTAGAACCTGGACGGACT

GCAGGCTGCAGGGCGG

39 MARC0063986 12 960692 [A/G]
CCGTCCTGCCCCCACCCAAAGCCTGGGCTGAACTGGACTGACCGGG
CTAGAAAAGCAAGT[A/G]ATATGGAATTGCTGGGGCTCCACGGAGA

GGGAGGGATCTCCCCGATGACAYGACCRTCTT

40 MARC0050287 12 10379204 [A/G]
CCGGTGTTATCCATTTAATCATTTACCATATTGAGCCTCCCTGTGTG[
T/C]TGGGCATTGAACAAGGCTCATTCACAGTAGAGTTACTAGTGTT

AATGATAAAGCTGTTGA

41 MARC0030180 12 68151961 [T/C]
TTCTGCAAAAGGAAAAGATCAAAACCTGAAAGGATTTTCTCCCCAA
AAGCTCCCACCTCC[T/C]GGCTCTTCTACCGCGTCCTGTTGGGTAGTT

ACAAGGGTGGGCAGCAGCCTCCGTCTGCTT

42 MARC0052461 13 21011759 [A/G]
GATTCTGTTTCAAAAATCTGGACAAGTTTATTCATAAGGGAAATAG
CAGCCTCTCAGAGG[T/C]GTATCTGTAGAACTATCAGCATGATCACA

CTGCCCCATCTCTTTGCTTGTCAGACCAGAT

43 MARC0115474 13 32811358 [A/G]
GACTTGACTGAAGTCCTCCCTGCCCCCCGAAACACACAGAGTGCTG
AGTTATTGGAACAC[T/C]GCCACCCTGATATCAAAGGAAATACCCCT

GTTGGAGGAGTTGACATTTCCCCTCTCATCT

44 MARC0036708 13 36994373 [A/G]
GAATAGGACTCATCCCACTAGATACATAAATACATTACAATGCTAA
GTAAATAAAACCTC[T/C]CTCTTATGTGGGGGACAGAGATATAAAAT

GGAAGAGGAAGCCCAGGAATATTCCGAAATA

45 MARC0070868 13 47581564 [A/G]
TTTTCACACTAAAAATCTTTAGGCAATTTTTCAAAAATATGGCATTG
TGTTAGGGACCAG[A/G]GGAGGCAACAATTTTTTTTTTCCCCAGGG

46 MARC0031610 13 81404406 [T/C]
GAAATTTGAGCCTTGAATTATTTAAATACTTGCTCGAAAGAAACTG
AGATGATGCAAAAA[T/C]AAACAAACAAACAATGTCTCTTTTACTCC

CATCTTCACTCAAAAAACCTCAAGATCTTTG

47 MARC0093055 13 99721767 [T/C]
ACGTACATATCATGTTAAAAATCAAGTTAATTTTATATAGTAATTTG
GTACCAAAAAATC[A/G]TCACATCATGATACAGGAATTTGTAGAGA

CCTCACTAAAGGCACCTCAGGTGTTAAGCCA

48 MARC0014344 13 106153431 [T/C]
ACACACTCCTGCCACTCCTGCTCTCCCTTAATTAAGCCTAATGCCTT
ATGCTTTGACCTT[T/C]TGTTCTAGCCTATTAACCCTATCTAGTACAA

GTTCAATTATGTTAAACTAAAAAACTTTG

49 MARC0092210 13 109316551 [A/G]
CTRAATGAAAGTGAACACTGACATTATTGGTTCKTTAATTCAGAAT
GAGTATACAGTTCT[T/C]GATGAAAATAGTCAAGGAAATAAAATAT

TTCCCTTTTGAAGTCTTTGGCAGTATAAGATG

50 MARC0034983 13 139663387 [T/C]
GTTACAGGTCTTCAAAAGTCCCTTTGTAGCCATGTCATTCTCTGATT
TCACTTCTGATAG[T/C]CCTAAGCTAGCAACAGTGAATTCTGTATTA

GATGATTTATGGGTCAAGATGCAGTTTTCG
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51 MARC0094480 14 11261238 [T/C]
CTTGCTCACCTGTTGTCTGGTTTCCAGAGTGAAACTCTGTCCTTAAC
CCTCTAGAACTCA[T/C]CTCTAGCACCTGTGGTCCCACTCTGTCAGC

GACCCAGTAGTGAGAAGTTGGGTTAGGGGA

52 MARC0025520 14 29334708 [A/G]
GGAGACCCAGAATCCAGTGTCTGCCTGCAGGGCGCAGAGCCAGCTG
AATGATCAAACAGT[A/G]CGCTTAAAGGCAGGGTGCGCTGTGGGCT

GGAATTCAGCTGGAGGGCAAAACAGAGGTCAG

53 MARC0058294 14 105829806 [A/G]
GGCATTTCTAATTCTGTTCCTTTTTAAAGTGGTGAAATTATTCTCTTT
CAAGCAGACCAA[T/C]AGCCTAGAAGTTGGGGGTGAGAGCTGGTTT

CCCAGACAGAGAGAATCTATTCTGGTTTTC

54 MARC0060657 14 135137903 [A/G]
GTATTTCATTACCAAAATCAGAGCTGCAACAAAACACTCCACCCAA
GTAAAACTGCTCCC[A/G]AATGAGAACTRCCTTTAAAGTCTCTATAG

AGATTTCACCAGGATTACGCCACATAGTCGT

55 MARC0028430 14 143617929 [T/C] CCTTGTGAGCACCGGGCAGACAGCCT[A/G]AGAAAGGGTCATTAGC
AGTCTTGACACCAGCAAAGTGGATGAGCAGAGCAGACACTGAAA

56 MARC0048682 14 143668338 [A/C]
GTATTGAGGGTGAGGGTTACCGCCCGGGAACAGAGCAGCGATTCTG
KCTGCAGGGGGYGT[T/G]ACAGGCAAACTGCTCACCTCTCCTTCCTC

ACCTTGAACGTGGAGCATCGAGGTTTAGGGG

57 MARC0035863 15 26017642 [A/G]
GACGCTGAAAGGTCATAGACATAGGTCTTGCGTATCAGATCCAGGT
TTAATCATGTTATA[A/G]AGATTTCAATAATTTTTAACCAACACTAA

AAAGTCATTAGATATCAGGTCAAAATCCCAA

58 MARC0088091 15 43637835 [A/G]
TGAGTTAAAAGACGTTGAGCTCTAAAAACTAGGGGAACAAAAAAT
TACATACACACACTT[A/G]TGAACACCCCAGAGCCATGGGCTGTCA

GGTTTTGTTTGGTCTGGACAGCATTTAAAGCAA

59 MARC0112924 15 95577153 [T/C]
TCAGCTTCTCCCTGTCCCTCCCGCAGAACCGTGTCCACGTTTCTTCG
CAAACATTGAGAA[A/G]TAGGTGAGCTTCAGGACGCTGCCTTTCTAC

CAACCCTTCCAGTGTTAATCGTGGGACCTT

60 MARC0077362 16 565385 [T/C]
TCCGTATCCAGGTAAGCTTTGCTAAGCATCTAAGCAGGATAAGTAA
TAAGCCCTTATCAA[A/G]TGATTCCATCCACCTGAAATCCCTTCTTG

GGGTTTGTGCTTAACTCTTTCAAGTTACCAA

61 MARC0048886 16 13628555 [T/C]
AAATTCTTAAAGAGACACCTGAAACAGCTGGACACTAATTGTGTTG
CTTAGGTACAGTTT[T/C]GCCTCATACCATGATTACAGCAATAAAGT

TAATGATCTAATTACAGACACACCAACATTT

62 MARC0043859 16 22150189 [A/G]
GATTCTGTTTATGCCACAACAAACTGCATTGCCTTTCCCCACCTGTG
GAATGCATTTGCC[A/G]CTTTCATTTTTGCAGATGAATACCCCTGTG

GAGTGATCTGCCAATTTRAAATGGAAGGAG

63 MARC0074610 16 72854046 [T/G]
ATCTCTGAAAAGAAGGGAATTTTTAAAAATAGCTCATGTCTAAAAT
CTAGGAAACTCTCA[T/G]AATATTATTGATTAATAAACCTTAGCRTG

TATGGATACCTGTATAAACACAYATGTATTT

64 MARC0071223 17 9346220 [A/G]
ACAGAAAGGGATCATGAGTGTCTTATTAATTGGAGGGAAGGAGGC

AGGGGGTCTGTGTCA[T/C]GTGAGATCAGTCTCTTTGGTGAAGAAGA
AATGATCATCTGAAGCGGTGGGGACTGGAGGA

65 MARC0111751 X 3690496 [A/G]
GTGTCAGGTAAGTTCTGTGAAAATCCAACCACAGGGACAGTAACCC
TCGGGGCAGAGTCC[A/G]TGATGACCTTGGTAAACATTTGAAGTCG

AAATCCAATTTGACCAGGGTTAGAGGCGAGTG

66 MARC0002500 0 0 [A/G]
CCTATTATGAGACAGGTCTAGATCACCTT[T/C]ACATTATACAGACC
TACACATCTCAAAATCAGAGTCAGCATCATGTTTAATGGAGGATAA

67 MARC0012087 0 0 [A/G]
GGCAGAGAGGAGATTAACTTGGTTATTCTTTTATTCTATTGTATTGA
TGAGTTAACATCC[T/C]AAATGCACTACTCTGTGAAATGACACAAAA

CAAAGCAAATGCCCAAAGGCTGATAAGAAT

68 MARC0020951 0 0 [T/C]
CCACAGCCTTAAGAGCTTCCTTCTGAGCCCTTAAGTGGGC[A/G]GAG
GAAACAGGTTTTGCACTTCATCAGCAAACACTTGTCACACCTGCTG

CTGAAATGAAG

69 MARC0022388 0 0 [A/G]
AAAGAATTACCACAGCCGGCATACTGCTATATATTGGCAGAGATGA
TGTTTCGGGCTGCA[A/G]TAACCTGTGCTAATGGGCTCTTGTCCTCT

GGCAGTAAGGTGGCAGGCTTTTTTTTTGTTA

70 MARC0026394 0 0 [A/G]
AAAATCAAGACCTAAGAAGGGGGGAATAATAGGACAAAAGGACCA
GCATTTCCTCTTTCC[T/C]CTCCAGAAATCCCGCCTGAGGAAATAAT

CTGAAACATGAGAAATGACTTATTTAAGATAA

71 MARC0028812 0 0 [T/C]
CCCTGGGAGTGACGGGGAAAGGCAAGCCAAAGAACAAGGATTTAA
TGCCA[T/C]GTTTTTCTTTACTCAATTGAAAAATACATCTGAAAATC

ATTACAAAAGTTCCTATTTTTG

72 MARC0029665 0 0 [T/C]
NNNNNNNNGGNANTTNGNAACCCCAGCCTGACCTGGCTTTGGGATC
CGGATAAAGTGCCT[A/G]TGGGTTGTGCATGGAAGGTGGTGTAACG

GTGATATTTTGGTGAGCAGCTGTGCGAATCCC

73 MARC0029888 0 0 [T/C]
AGCACAGCAGTTCCAGAAGTACAAAAATAAAACATGCATCTACTCT
AAAAAGCTGTTGCT[A/G]AAACAAAAGCTGCAGCACATGATTCTGG

AAAGCATAAATGGTGGCTCAGGTACAGAAGCT

74 MARC0030522 0 0 [A/G]
CTGACCCACTGGTTCATGCCTTCCCCAAGAGCAAGAATGGAAGTCA
CCCAGTTTTAAAGT[T/C]AGAGTTGGCATCAAGGGATTTCTCCAGGT

TTGGAGCTAAATTTCACCTCCAAAATTAGAT

75 MARC0030589 0 0 [T/C]
GTGAGGGGGCTCTGGGGACTGTGAGAGGGCTGGGGGACAGCGAGA
G[A/G]AACCATGGGACATGAGAGGACCTATGAGGACACAAGGGGG

CTGAGGGGACAGTGAGAGGA

76 MARC0031510 0 0 [T/C] CCAAATTAATAGGTGTCTAATACAAGAAAGAGTAAAAAATAGAAG
CCCCCAAA[A/G]TAGGTCTGTTAACTCTTACTGAATCAGCCAACCCA
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GGACAATTGATTTATCTTTTGCNNN

77 MARC0036375 0 0 [A/G]
TAATAGTTTATATAAAGATATTTTTGGTTCCAATAAATAAATAAACT
CCAGCGACACTGA[T/C]CTCTTCTCGGTCAGCAAATTCAAAGCCCTT

TACCCACTTTAAAAGGTTTGGAGTCAATGT

78 MARC0036725 0 0 [A/C]
TTTCAATTGCTGTGAAAACAATCTTTGACTTTTTTGCAGTTCCACTTT

AGTCCAAGTATG[A/C]GAAATTGAAAGTTCAGCTTCTGGA

79 MARC0037294 0 0 [T/C]
GCTCAGGAATGCTGAATTGTGTTTGGATCCAGCTTTTCACCTTAAAT
ATGAACAAATTTA[A/G]GTCAAAATCAGGGAGGCTTGAGTCCAGGA

AAATGTTATCAGTGGAGTCAGAAATGTATCT

80 MARC0037295 0 0 [A/G]
ATCCATCACCCTGATGCATTTTGCATTAACTTATTATTCAAATCCTA
GAAAATGTATTTG[T/C]TTAATGAAAGAAGGAAAGTATGCTTAAGA

AATATCCTGAAGCTTATAGAAGAGAGGATGG

81 MARC0040061 0 0 [A/G]
AGGATCAGGATCGGGTTGGCATTTTTGTTGCCTGATAAGATTATCTT
AAAACATGCAGTC[A/G]CGTGGATCTCAAGCCACCGGGTACCTAGA

TCTTTTTGTTTTGTTCTGCGCTGACAGATTT

82 MARC0044793 0 0 [T/G]
ATTTCAAGGAGGGCATTCTAACTCCACCATCCTCATAGGCTTCCCCC
AAAAGGGAATTTT[A/C]GTGGGTACCTGCGAGCTACGCATGAAAAC

CAGTATTTTTTCAAGTTGTGAATCTATCAGG

83 MARC0059303 0 0 [A/G]
GATAACTAATATCATTGCATAATCTTTCACCAGCTACTTATAAGATA
CTTGGCTCAGATA[T/C]AGAAAGTTTTAATGTAGAATTACTTCCTTCT

AGGGCTTACAACTGTAGGTCAGTCTAATT

84 MARC0062781 0 0 [T/G]
CTTTCCCTCCTTGTCACAGTTCTCTTAGGAACTTTTTTAACCCCTTGA

ATATTCCAAAAT[T/G]TGTAGCATAAGGTAGTAAGATGGTCTGG

85 MARC0064308 0 0 [T/C]
AGGAAAAAGGCACTTTCTAGGTCATGAGCACTTTCTAACTGGATCT
TGATAGTAAGCCCT[T/C]ATGTGGCATAATTTTCAATTTCCAGACAT

AAGAGCCNAAANTNNNNNNNNNTNNGNAAAN

86 MARC0064312 0 0 [T/C]
CATCCTTTTTAGAAGTTTGGCTGTATTATATTGAAGACACCCAAAGG
AAGAGCAAGAGCG[T/C]GGTTACAAGGTACTAGCATGACCAGCCTA

CCCAGCTCTGCCTGAGGACAGGGGGTGTGGC

87 MARC0070952 0 0 [A/G]
AGGGAATTGAACAGTCCCCTGAGCCAGTTCTTCCATTAAAAAGTCT
CCCCTTCACAACAG[T/C]CAGCCTGACCAGCAGAACCCAGTGTTTTG

TATGAATTAGGAAATGGTGCTCCTCTGCTCC

88 MARC0071898 0 0 [T/C]
GTTGGTGTCACTGCACATAGTGGGAAAAGAAGACACCAAATGATCG
TGATAGCAGAATGA[T/C]TGGCTAATGTGCATAAAACATAAAATTA

GATCCCTTCCTCACACTGCACTCAGAGATCGA

89 MARC0075511 0 0 [A/G]
ACAGCCTCTGATTTTCTTTATACTTGCTCTTCATGTTTTGGGGCAAA

AAAATATTTCTCN[T/C]CTTGCTTAGGAATTTCCCCCCTCCTTGGAGA
CAGTGGGATGCCTTGCTCTGATGAATGGC

90 MARC0076403 0 0 [T/C]
GTGCACCCCTGTATCTATTTGGCAT[A/G]TGGTTTAAACTGTTACGT

GACTTCTGTATACTATCATGGGGAAATGAGTAGGCTATTTAT

91 MARC0085722 0 0 [A/G]
GCAGGGAAGGTAGTCTAGGCTGGTACAATGTTTAACAGTGTCATCA
AGACAGAGATTCTT[T/C]CACGTTCCATCCACGCCATTTTTAATACA

TGGTCTTATCTTTGTTGTTGTAGTTGGTTTC

92 MARC0089972 0 0 [A/G]
AAGCCCAACTGAATATTCCAGAGTATAAGGAGACGTAAAGTGAAC
ATACTGGTTTTCCTC[A/G]ACTAAAGTGGNACCGGGCTAAATATTAA

ACCTATGGAAACTCATGAGAAATAGACTCGCA

93 MARC0094560 0 0 [A/G]
TGGTAGGTTTTTCTTTTCTCCCAACTAAGTGAGGTTAACTACATGTG
GCAGTTGTTTGCA[A/G]TTTGCTAGGTCCATTGGCTTTGAAACGTTT

GAATCCTGAAGATGTTTTAAAACATTTTGG

94 MARC0102724 0 0 [A/G]
ATATTAAATACACATTTATAGGTGGATAGAATAGGAAACTAAGGGC
AGACAGTGATGTGG[A/G]CAAATAAAGAAGCAAGGGGGAAAGCAG

ACAAAGCCTGATTTAGGAGTCTTGTCAGTTTAA

95 MARC0102878 0 0 [T/C]
CCTCTGCTACATGATGACATAAGTAATTATCTAGGCTTTTCTGCATT
AGAAGAGTGTTCT[A/G]TATTATAGAAAAAGTGTCACTGAGTGGGA

AAACATGCTGAATTCTCTGTGGCTCATTTAT

96 MARC0113081 0 0 [A/G]
ACATACGTTAAAGGTAGAAATTATTCACACACAAATTAGAAGGGAA
GTTAAAAGCGAAAG[T/C]AGTAAAATCACCTGTATCTACAATAAGC

AGTTAAAGGAGACACACAAAAATTAGATGCAA
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나. 돼지고기 농장원산지 개체식별을 위한 분석 프로그램 개발/ DNA

(1) 데이터베이스 농장정보와 연계한 유전정보 데이터 등록 및 관리:
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(2) 친자확인 및 동일성분석 위한 프로젝트 생성 및 입력데이터 호출
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(3) 돈육의 농장원산지 검증을 위한 친자확인 분석 및 결과
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(4) 돈육의 동일성 분석 프로젝트
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제 절2 돈육 원산지 판별기술 시스템 구축 비용 및 경제적/

편익 분석

1. 돈육원산지 판별기술의 대안별 효과 및 생산 유통단계별 비용 분석·

가. 분석결과 요약

나. 농가 단계의 비용 분석
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항 목 수량 개( ) 단가 비용 원/ ( ) 차년도1 차년도2 차년도3 차년도4

카드RFID 2 5,000 250,000 250,000 250,000 250,000

장비 2,000,000 0 0 0

컴퓨터 1 900,000

입력기RFID 1 500,000

옥외용AP 1 600,000

공사비 전원 통신 배관 회( , , )( ) 1 1,430,000 1,430,000 400,000 400,000 400,000

정보입력시간 부착시간 분+ ( ) 30

인건비 명( ) 1 100 75,000 75,000 75,000 75,000

년 총비용 원1 ( ) 3,755,000 725,000 725,000 725,000

년 총비용 원4 ( ) 5,930,000

출하마리당 비용 원( ) 5,930
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다. 도축 가공 단계의 비용 분석LPC( + )
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항목 수량 개( ) 단가 비용 원/ ( ) 차년도1 차년도2 차년도3 차년도4

겜블러용 태그RFID 1,300 30,000 39,000,000 0 0 0

태그tray RFID 4,333 3,000 13,000,000 0 0 0

라벨태그UFH 1 300,000 90,000,000 90,000,000 90,000,000 90,000,000

바코드라벨 3 3,000 2,700,000 2,700,000 2,700,000 2,700,000

장비 211,100,000 0 0 0

컴퓨터 5 900,000

리더기RFID 4 10,000,000

전광판 5 1,000,000

리더기RFID 가공장입고( ) 1 4,000,000

리더기tray RFID 12 10,000,000

바코드라벨프린터 11 2,000,000

라벨프린터UHF 3 5,000,000

옥외용AP 1 600,000

공사비 전원통신 배관 회( , , )( ) 1 16,500,000 16,500,000 16,500,000 16,500,000 16,500,000

정보입력시간+
부착시간 분 도축( )( ) 108

인건비 명( ) 4 100 13,000,000 13,000,000 13,000,000 13,000,000

정보입력시간+
부착시간 분 가공( )( ) 77

인건비 명( ) 14 100 32,500,000 32,500,000 32,500,000 32,500,000

년총비용 원1 ( ) 417,800,000 148,200,000 148,200,000 148,200,000

년총비용 원4 ( ) 862,400,000

도축마리당비용 원( ) 6,634

라. 판매단계에서의 비용 분석
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항목 수량 개( ) 단가 비용 원/ ( ) 차년도1 차년도2 차년도3 차년도4

장비 11,000,000 0 0 0

리더기RFID 1 3,000,000

라벨프린터 1 5,000,000

POS 1 2,000,000

터치스크린 1 1,000,000

정보입력시간 부착시간 분+ ( ) 30

인건비 명( ) 1 100 1,080,000 1,080,000 1,080,000 1,080,000

년총비용 원1 ( ) 12,080,000 1,080,000 1,080,000 1,080,000

년총비용 원4 ( ) 15,320,000

당 비용 원kg ( ) 241

항목 수량 개( ) 단가 비용 원/ ( ) 차년도1 차년도2 차년도3 차년도4

장비 11,000,000 0 0 0

리더기RFID 1 3,000,000

라벨프린터 1 5,000,000

POS 1 2,000,000

터치스크린 1 1,000,000

정보입력시간 부착시간 분+ ( ) 15

인건비 명( ) 1 100 540,000 540,000 540,000 540,000

년총비용 원1 ( ) 11,540,000 540,000 540,000 540,000

년총비용 원4 ( ) 13,160,000

당 비용 원kg ( ) 25
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마. 비용분석 결과의 실행가능성 검토

충청남도 허덕 외 본 연구

농가단계 출하마리당 비용( ) 600 - 5,930

단계 도축마리당 비용LPC ( ) 641
시나리오5,499 ( 1)

6,634
시나리오5,564 ( 2)

판매장단계 당 비용(kg ) 11 -
정육점241 ( )

마 트25 ( )

판매장단계 도축마리당 비용( ) 1,210 -
정육점26,510 ( )

마 트2,750 ( )

구 분

사육규모별 년(2008 ) 년2007

(b)

증감율

(a/b)마리1,000
미만

1,000~
1,999

2,000~
2,999

마리3,000
이상

평균
(a)

조수입(A) 305,884 304,791 306,832 304,671 305,253 245,604 24.3

일반비(B) 214,508 225,169 235,660 239,767 231,389 177,977 30.0

사육비(C) 235,595 239,444 245,848 253,306 245,711 202,903 28.5

소득(A-B) 91,376 79,622 71,172 64,904 73,864 55,756 32.5

순수익(A-C) 70,289 65,347 60,984 51,365 59,542 42,701 39.4



- 110 -

구분 2003.8 2004.8 2005.8 2006.8 2007.8

유통비용 비율( ) 28.7 25.2 36.9 39.5 40.6

비용별

직접비 16.1 11.2 10.6 10.6 13.0

간접비 8.7 10.2 9.3 9.2 10.1

이윤 3.9 3.8 17.0 19.7 17.5

단계별

출하단계 4.4 1.7 1.6 1.5 2.0

도매단계 11.2 6.0 5.8 5.8 6.8

소매단계 13.1 17.5 29.5 32.2 31.8

농가수취가격 220,220 294,461 268,904 267,332 210,390

유통비용 가격( ) 88,682 99,089 157,581 173,788 143,907

소비자가격 308,902 393,550 426,482 441,120 354,297
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2. 원산지 판별 제도의 도입에 따른 주체별 반응 분석과 정책적인 제안

가. 연구 목표 및 결과 요약
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기초자료
수집 및 분석

비용 추정 및
지불의사 조사

후생변화
추정모형 개발

2008-2009

2009-2010
시스템 도입 후
후생변화 추정

시스템 운영
현황 파악

시스템 운영
정책 제안

유통업자 행태모형
(Bayesian Game) 개발

2010-2011
행태모형을 이용한

위반확률 추정
정보엔트로피를 이용한

정보비대칭성 계측

나. 생산 및 유통단계별 이력추적 시스템 구축 및 운영비용 보완
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Unit Cost of Traceability System

=183 KRW/500g

Yearly Welfare

Increase by

Group

(100 Mil.KRW)

Number of

Business in

2008

Yearly Increased

Welfare per

Business/person

(KRW)

Monthly Increased

Welfare per

Business/person

(KRW)

Retailers (including Restaurants) 3,216 338,567 949,811 79,151

Wholesalers 620 8,220 7,544,103 628,675

Farmers (households) 418 7,681 5,441,930 453,494

Subtotal 4,254 - - -

Consumers (1,000 person) 8,498 47,000 18,081 1,507

다. 시스템 운영 현황 파악 및 제안
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-20,000 

-10,000 
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10,000 

20,000 

0 500 1000 1500 2000 2500 3000 3500 4000 4500

Change in CS Change in PS Change in SW

Changes

in Interest
Groups�
Welfare
(100 million
KRW)

Unit Cost of  Traceability System (KRW/500g)

183

530 1093 4062

12,752

8,498
7,874

4,254
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2003 2004 2005 2006 2007 2008

양돈업 53 108 103 114 121 122

육류가공및저장처리업 323 858 1,066 1,087 1,164 1,073

육류도매업 826 5,320 5,823 6,107 6,497 6,843

백화점 85 87 81 80 84 82

대형종합소매업 263 284 316 346 375 424

슈퍼마켓 965 6,898 6,638 6,902 7,138 8,060

육류소매업 201 24,941 22,449 22,488 22,857 22,049

일반음식점업 1,140 320,858 292,028 298,907 315,944 317,077

기관구내식당업 1,260 3,119 3,238 3,499 4,076 4,309

2003 2004 2005 2006 2007 2008 평균

양돈업 10.0189 7.2963 3.2913 8.8509 8.1736 5.7541 6.67

육류가공및저장처리업 76.2229 27.2028 16.1614 19.2824 20.9957 14.4651 19.62

육류도매업 29.8063 4.3872 2.9586 3.4321 3.7616 0.3576 2.98

백화점 5.8588 4.8046 2.9506 3.0375 2.1667 1.9512 2.98

대형종합소매업 43.7757 45.3380 24.0000 26.5578 26.4480 21.0165 28.67

슈퍼마켓 47.0394 6.3385 3.6169 3.7882 3.6245 2.6061 3.99

육류소매업 232.1194 1.8947 1.1662 1.2892 1.1574 1.1841 1.34

일반음식점업 - - - - - 0.4820 0.48

기관구내식당업 - - - - - 2.0246 2.02
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허위표시 미표시

2003 2004 2005 2006 2007 2008 2003 2004 2005 2006 2007 2008

양돈업 - - - - - 0.1425 0.1883 0.1269 - - - 0.1425

육류가공및
저장처리업

0.0162 0.0214 0.0755 0.0573 0.0614 0.2448 - 0.0043 0.0116 0.0191 0.0491 0.0515

육류도매업 - 0.0704 0.2127 0.1018 0.1610 0.0817 - 0.0704 - 0.0509 0.0322 0.2043

백화점 - - - - 0.5495 - - - - - - -

대형종합소매업 0.0087 0.0155 0.0132 0.0218 0.0605 0.0449 0.0174 0.1398 0.1319 0.0653 0.0101 0.0561

슈퍼마켓 0.0330 0.0320 0.0375 0.0574 0.0541 0.0714 0.0308 0.0252 0.0500 0.1109 0.0889 0.0952

육류소매업 1.3867 1.5363 1.2453 1.6453 1.3343 1.4861 0.4565 0.6306 0.6990 0.9209 1.0055 0.7277

일반음식점업 - - - - - 0.0020 - - - - - -

기관구내식당업 - - - - - - - - - - - -
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육류가공 및 저장처리업 육류도매업 대형종합소매점 슈퍼마켓 육류소매점

허위표시 -0.7820 0.3414 -0.0066 -0.7124 0.8896

미 표 시 0.0220 -0.7549 -0.2770 -0.1146 0.2470

허위표시 미표시 계

허위 미( + )2003 2004 2005 2006 2007 2008 2003 2004 2005 2006 2007 2008

서울 114 116 57 65 71 57 25 44 19 25 18 15 626

인천 47 25 16 30 14 22 30 7 12 25 10 6 244

경기 142 117 46 133 82 101 60 76 45 76 70 49 997

충북 42 27 9 15 32 35 5 12 11 6 7 3 204

충남 51 47 31 24 18 16 8 7 10 13 3 2 230

대전 32 25 5 9 12 6 7 11 3 1 1 1 113

전북 35 24 9 17 13 14 17 22 18 21 27 26 243

전남 32 80 33 41 27 32 21 61 32 50 34 35 478

광주 12 17 16 28 12 38 9 17 15 16 28 15 223

강원 26 43 32 33 31 26 14 20 7 9 26 23 290

경북 12 23 10 22 17 24 14 12 16 33 33 30 246

경남 17 35 20 28 20 26 7 10 6 14 40 8 231

대구 36 43 25 30 18 34 1 3 11 21 7 6 235

울산 21 42 9 4 13 10 1 - - 3 4 1 108

부산 46 70 32 31 18 9 3 5 2 - 7 6 229

제주 5 17 7 5 1 5 10 27 5 2 3 8 95

계 670 751 357 515 399 455 232 334 212 315 318 234 4,792
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2003 2004 2005 2006 2007 2008 계 비율(%)

서울 1,595 66,356 61,032 61,543 63,736 64,645 318,907 18.1

인천 211 16,081 14,404 14,693 18,665 15,719 79,773 4.5

경기 1,036 67,131 62,149 64,284 69,693 70,505 334,798 19.1

충북 211 13,151 11,950 12,625 13,327 13,480 64,744 3.7

충남 145 16,877 16,009 16,585 17,499 17,839 84,954 4.8

대전 194 10,526 9,208 9,634 10,307 10,560 50,429 2.9

전북 143 14,040 12,425 12,760 13,295 13,366 66,029 3.8

전남 108 15,923 14,810 14,997 15,227 15,223 76,288 4.3

광주 187 9,759 8,679 8,830 9,231 9,259 45,945 2.6

강원 141 18,143 16,774 17,139 17,937 18,071 88,205 5.0

경북 174 24,892 22,864 23,653 24,822 25,103 121,508 6.9

경남 236 27,733 25,540 26,359 27,797 27,924 135,589 7.7

대구 145 18,838 16,948 16,907 18,109 18,060 89,007 5.1

울산 75 8,967 8,189 8,309 8,880 8,894 43,314 2.5

부산 424 28,503 25,509 25,670 26,523 26,040 132,669 7.6

제주 47 4,959 4,602 4,806 5,208 5,351 24,973 1.4

계 5,072 361,879 331,092 338,794 360,256 360,039 1,757,132 100.0
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2003 2004 2005 2006 2007 2008 계

서울 8.7147 0.2411 0.1245 0.1462 0.1396 0.1114 9.4760

인천 36.4929 0.1990 0.1944 0.3743 0.1286 0.1781 37.5673

경기 19.4981 0.2875 0.1464 0.3251 0.2181 0.2128 20.6880

충북 22.2749 0.2966 0.1674 0.1663 0.2926 0.2819 23.4794

충남 40.6897 0.3200 0.2561 0.2231 0.1200 0.1009 41.7097

대전 20.1031 0.3420 0.0869 0.1038 0.1261 0.0663 20.8282

전북 36.3636 0.3276 0.2173 0.2978 0.3009 0.2993 37.8065

전남 49.0741 0.8855 0.4389 0.6068 0.4006 0.4401 51.8460

광주 11.2299 0.3484 0.3572 0.4983 0.4333 0.5724 13.4396

강원 28.3688 0.3472 0.2325 0.2451 0.3178 0.2712 29.7825

경북 14.9425 0.1460 0.1137 0.2325 0.2014 0.2151 15.8459

경남 10.1695 0.1623 0.1018 0.1593 0.2159 0.1218 10.9305

대구 25.5172 0.2442 0.2124 0.3017 0.1381 0.2215 26.6350

울산 29.3333 0.4684 0.1099 0.0842 0.1914 0.1237 30.3110

부산 11.5566 0.2631 0.1333 0.1208 0.0943 0.0576 12.2256

제주 31.9149 0.8873 0.2608 0.1457 0.0768 0.2429 33.5283

허위표시 미표시 계

허위 미( + )03 04 05 06 07 08 계 03 04 05 06 07 08 계

국산 1) - 3 1 4 6 13 27 66 114 70 94 148 67 559 586

혼합 2) 14 49 32 45 35 63 238 - 2 1 4 7 1 15 253

네덜란드 77 65 18 47 19 18 244 13 14 10 23 11 7 78 322

뉴질랜드 2 2 - 2 - - 6 - 1 1 2 1 - 5 11

덴마크 45 36 14 9 6 2 112 14 20 12 2 6 4 58 170

멕시코 - - 3 5 1 1 10 - - - 2 - 1 3 13

미 국 13 27 51 71 80 113 355 9 7 13 38 41 34 142 497

벨기에 206 170 73 67 51 22 589 51 55 30 34 13 14 197 786

스페인 - 1 5 13 13 13 45 - 1 2 6 5 4 18 63

스웨덴 1 1 2 1 - 1 6 - 3 - - - - 3 9

영 국 - - - 1 1 - 2 - - - - - - 0 2

오스트리아 20 - 15 32 25 30 122 5 - 5 14 10 7 41 163

인도네시아 - - - - - 1 1 - - - - - - 0 1

중 국 1 2 1 1 1 2 8 - - - - 1 2 3 11

칠 레 107 229 72 97 68 75 648 29 62 32 29 22 32 206 854

캐나다 14 11 12 24 39 49 149 6 5 2 12 11 9 45 194

폴란드 11 6 1 11 7 9 45 3 5 3 7 10 6 34 89

프랑스 33 67 19 43 17 10 189 10 19 15 21 9 9 83 272
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2003 2004 2005 2006 2007 2008 계

네덜란드 4,608 9,438 9,481 10,745 13,502 11,388 59,162

덴마크 3,429 9,791 8,576 10,033 11,101 6,502 49,432

멕시코 14 340 1,823 893 1,749 1,447 6,266

미 국 5,149 12,888 43,129 60,861 70,152 72,319 264,498

벨기에 13,222 16,769 16,886 18,538 16,852 14,211 81,388

스웨덴 45 1,026 1,180 282 734 292 3,559

스페인 - 1,654 4,997 8,261 11,234 7,813 33,959

영 국 - 247 957 877 827 - 2,908

오스트리아 1,811 6,854 7,312 10,970 14,006 16,386 57,339

칠 레 12,074 17,366 25,357 22,347 31,919 19,472 128,535

캐나다 3,376 8,692 20,205 26,059 29,504 28,476 116,312

폴란드 1,135 3,917 6,220 10,152 11,628 6,695 39,747

프랑스 7,278 12,493 18,291 18,245 21,562 17,274 95,143

핀란드 1,206 924 968 1,799 2,338 3,051 10,286

헝가리 6,610 5,428 6,866 9,635 10,205 8,966 47,710

호 주 832 1,001 1,178 691 320 79 4,101

계 60,790 108,829 173,426 210,388 247,633 214,371 1,000,345

핀란드 18 7 4 3 1 - 33 2 3 - 1 2 1 9 42

필리핀 - 1 1 - - - 2 - - - - - - 0 2

헝가리 75 32 14 31 23 24 199 14 11 9 15 10 11 70 269

호 주 21 28 10 7 6 3 75 4 4 6 10 9 5 38 113
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2003 2004 2005 2006 2007 2008 계

네덜란드 25.4163 16.2649 13.3449 11.1013 12.9394 3.0380 82.1038

덴마크 13.7933 16.2528 3.9431 8.4369 2.8670 0.1488 45.4419

멕시코 - - 0.1114 3.6604 0.0560 0.0880 3.9158

미국 0.8036 5.6327 19.7182 36.8313 69.2659 260.8916 393.1433

벨기에 39.0163 150.0749 61.5286 45.0253 20.0893 30.6562 346.3906

스웨덴 1.2640 1.0535 0.2186 0.0300 - 3.3150 5.8811

스페인 - 0.0316 1.6821 4.1129 11.0640 7.8699 24.7605

영국 - - - 0.0400 4.3650 - 4.4050

오스트리아 11.8272 - 91.6086 262.1009 161.6146 9.0557 536.2070

칠레 22.2025 184.9056 82.5227 105.1884 68.3199 79.2802 542.4193

캐나다 7.0317 0.8100 4.5111 10.2266 8.0762 20.5243 51.1799

폴란드 2.7906 0.2467 0.0482 4.1942 0.4808 11.3469 19.1074

프랑스 3.8712 16.6620 12.3430 7.2898 28.0364 3.8051 72.0075

핀란드 1.5553 0.2964 0.1455 1.2579 0.1470 0.0080 3.4010

헝가리 15.8339 8.1683 3.9836 10.0970 19.1003 24.8051 81.9882

호주 2.6944 4.7117 4.8327 87.1889 0.3328 27.1623 126.9228

계 148.0990 405.1111 300.5423 596.7818 406.7546 481.9951 2,339.2852

2003 2004 2005 2006 2007 2008 평 균

네덜란드 0.5515 0.1723 0.1408 0.1033 0.0958 0.0267 0.18

덴마크 0.4023 0.1660 0.0460 0.0841 0.0258 0.0023 0.12

멕시코 - - 0.0061 0.4099 0.0032 0.0061 0.07

미국 0.0156 0.0437 0.0457 0.0605 0.0987 0.3508 0.10

벨기에 0.2951 8.9384 0.3644 0.2429 0.1192 0.2157 1.70

스웨덴 2.8089 0.1027 0.0185 0.0106 - 1.1353 0.82

스페인 - 0.0019 0.0337 0.0498 0.0985 0.1007 0.06

영국 - - - 0.0046 0.5278 - 0.14

오스트리아 0.6531 - 1.2529 2.3893 1.1539 0.0553 1.10

칠레 0.1839 1.0648 0.3254 0.4707 0.2140 0.4071 0.44

캐나다 0.2083 0.0093 0.0223 0.0392 0.0274 0.0721 0.06

폴란드 0.2459 0.0063 0.0008 0.0413 0.0041 0.1695 0.08

프랑스 0.0532 0.1334 0.0675 0.0400 0.1300 0.0220 0.07

핀란드 0.1290 0.0321 0.0150 0.0699 0.0063 0.0003 0.04

헝가리 0.2395 0.1505 0.0580 0.1048 0.1872 0.2767 0.17

호주 0.3238 0.4707 0.4102 12.6178 0.1040 34.3827 8.05
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허위표시 미표시

2003 2004 2005 2006 2007 2008 2003 2004 2005 2006 2007 2008

월1 80 85 49 83 58 51 26 33 33 60 21 39

월2 39 40 57 20 82 23 27 25 36 15 61 15

월3 36 61 19 51 19 21 7 22 7 16 19 20

월4 31 47 44 25 15 48 13 28 24 11 45 25

월5 37 37 18 57 19 65 11 9 3 29 16 29

월6 59 72 21 44 29 82 10 24 8 15 13 33

월7 44 69 13 57 41 39 14 19 6 28 24 8

월8 104 91 33 72 45 44 16 32 21 45 24 12

월9 89 138 65 77 66 50 35 89 60 82 79 39

월10 37 16 8 16 5 6 39 6 2 11 3 5

월11 5 19 11 2 8 15 9 9 4 3 4 -

월12 22 27 11 12 11 19 14 13 1 6 9 1

계 583 702 349 516 398 463 221 309 205 321 318 226

2003 2004 2005 2006 2007 2008 평 균

오스트리아 473.1 - 4580.4 5,697.8 4,617.6 244.7 3,289.6

영국 - - - 40.0 4,365.0 - 2,202.5

호주 107.8 147.2 302.0 5,128.8 22.2 3,395.3 1,123.2

미국 36.5 165.7 308.1 337.9 572.4 1,774.8 791.0

스웨덴 1,264.0 263.4 109.3 30.0 - 3,315.0 653.5

칠레 163.3 635.4 793.5 834.8 759.1 740.9 635.2

벨기에 151.8 667.0 597.4 445.8 313.9 851.6 440.7

스페인 - 15.8 240.3 216.5 614.7 462.9 393.0

헝가리 177.9 190.0 173.2 219.5 578.8 708.7 304.8

멕시코 - - 37.1 522.9 56.0 44.0 301.2

덴마크 233.8 290.2 151.7 767.0 238.9 24.8 267.3

프랑스 90.0 193.7 363.0 113.9 1,078.3 200.3 264.7

캐나다 351.6 50.6 322.2 284.1 161.5 353.9 263.8

네덜란드 282.4 205.9 476.6 158.6 431.3 121.5 255.0

폴란드 199.3 22.4 12.1 233.0 28.3 756.5 214.7

핀란드 77.8 29.6 36.4 314.5 49.0 8.0 81.0

평 균 184.9 455.7 664.9 882.8 788.3 937.7 606.3
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라. 유통업자 행태모형의 개발

Nature

Seller 1

Nature

Buyer 1

Buyer 2
Imported

Domestic

Cheat

Don’t
cheat

Don’t cheat

Caught

Not
caught

Buy

Don’t
buy

0.52

0.48

0.001

0.999

Buy

Don’t
buy

(-2, 0)

(1, -1)

(0, 0)
(0, 0)

(0, 0)
(0, 0)

(0, 0)

Seller 2
Buy

Don’t
buy

A

B

C

D

1) Song, Yanghoon, 2010, A Composite Approach of Information Theory and Bayesian Game Theory to Information

Asymmetry in Korean Beef Market: Estimation of Information Entropy as a Measure of Information Asymmetry,

Korean Review of Agricultural Economics, Vol.51, No.3, Sept, 2010
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Equilibri
-um #

Seller 1 Seller 2 Buyer 1 Buyer 2

cheat don't cheat don't cheat buy don't buy buy don't buy

1 0 1 1 2/999 997/999 1 0

2 0 1 1 2/999 997/999 997/999 2/999

3 0 1 1 0 1 1 0

4 0 1 1 2/999 997/999 2/999 997/999

5 0 1 1 2/999 997/999 0 1

6 0 1 1 0 1 0 1

2) McKelvey, Richard D., McLennan, Andrew M., and Turocy, Theodore L. (2010). Gambit: Software Tools for Game

Theory, Version 0.2010.09.01. http://www.gambit-project.org
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2009 식육편람, 한국육류유통수출입협회, 2009, 177 ~ 178p
(원자료; 가축 유통실태 조사 및 개선방안, 농수산식품부-한국육류유통수출입협회, 2005)

생체 공급자
양축농가,산지조합,도매시장(공판장),중간상인

지육 공급자
도매시장(공판장),도축장

육가공공장 중간유통업체

직매장

해외수출업체

수입업체

(2차)
육가공
업체

대 량

소비처

요식업
체정육점

대형유

통업체

2.5 0.1
2.7

36.0

11.9

5.0

3.0

3.2

5.0

8.7

3.3
8.2

1.3

41.2 21.713.2 7.25.1 6.5

15 85

11.6

12.4

58

5.8
35.117.3 2.4

24.0 9.8 37.824.5 3.9

2.0
13.4

농축협은 직매장
허위표시는 없고

미표시는 있음.

수출

5.1
6.5

41.3(산지22.1 도매10.7 중간8.4 도축0.1)

58.7

21.5

5.1 

4.0 7.2
2.7 1.5

돼지고기지육

수입돼지고기정육

돼지고기정육(육가공공장으로 부터)

돼지고기정육(중간유통업체로 부터)

국내산 돼지고기정육(육가공공장+
중간유통업체로 부터)

국내산 돼지고기 해외
수출
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N: Nature M: Importers ST: Slaughters P : Packers DS: Direct Sales MT: Meat Stores

DC: Discount Stores WL: Wholesalers PR: Processors CT: Caterers RT: Restaurants None: Consumers
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3. 정보엔트로피를 이용한 돼지고기 시장의 정보비대칭성의 계측

가. 연구 목표
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원산지표시제의 위반 및 단속 실태 분석
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2006 2007 2008 2009 2006 2007 2008 2009 2006 2007 2008 2009 2006 2007 2008 2009 2006 2007 2008 2009

생산업체 205 245 135 143 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

생산자기타 1,009 989 702 754 1 1 3 0.0000 0.0000 0.1425 0.0000 0.0000 0.0000 0.1425 0.3979

수입상 75 68 31 26 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

임도정공장 881 1,898 1,975 2,313 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

도매상 2,734 2,083 1,786 1,405 2 2 3 1 1 5 1 0.0732 0.0000 0.1120 0.2135 0.0366 0.0480 0.2800 0.0712

가공업체 20,960 24,439 15,521 17,592 25 15 38 27 8 12 8 12 0.1193 0.0614 0.2448 0.1535 0.0382 0.0491 0.0515 0.0682

종묘상 10 29 7 4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

소분업자 89 416 400 295 1 0.0000 0.0000 0.0000 0.0000 0.0000 0.2404 0.0000 0.0000

식자재납품업 1,197 1,022 661 748 2 3 1 2 1 0.1671 0.2935 0.0000 0.1337 0.1671 0.0000 0.0000 0.1337

백화점 243 182 160 251 1 0.0000 0.5495 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

할인매장 4,628 4,944 4,645 6,878 3 6 3 2 5 1 1 0.0648 0.1214 0.0646 0.0291 0.1080 0.0202 0.0215 0.0000

슈퍼 26,146 25,872 21,005 31,263 15 14 15 11 30 23 20 19 0.0574 0.0541 0.0714 0.0352 0.1147 0.0889 0.0952 0.0608

농축협 4,561 4,974 4,266 6,259 1 2 1 4 0.0000 0.0000 0.0234 0.0320 0.0219 0.0000 0.0938 0.0000

양곡상 9,161 11,054 7,442 9,415 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

식육점 28,992 26,455 26,108 57,350 472 365 388 176 290 268 190 189 1.6280 1.3797 1.4861 0.3069 1.0003 1.0130 0.7277 0.3296

건어물상 2,745 2,122 1,418 1,500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

청과상 5,252 4,843 3,211 4,289 1 0.0190 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

한약상 4,911 6,475 5,710 9,331 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

노점상 3,482 3,160 1,603 2,422 1 1 2 2 4 0.0000 0.0316 0.0000 0.0413 0.0000 0.0633 0.1248 0.1652

전자상거래-통신신판매업 40 55 29 36 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

일반음식점 150,188 143,489 1 3 1008 202 0.0020 0.7025 0.0000 0.1408

집단급식소 8,420 7,419 22 19 0.0000 0.2965 0.0000 0.2561

휴게음식점 87 2,645 2,711 5 3 0.0000 0.0000 0.1844 0.0000 0.0000 0.1107

위탁급식소 304 1,774 11 7 0.0000 0.6201 0.0000 0.3946

기타 4 5 4

계 117,321 121,412 258,372 307,667 524 411 455 1,269 337 308 231 460 0.4466 0.3385 0.1761 0.4125 0.2872 0.2537 0.0894 0.1495

농식품 업종
거짓표시 적발확률(%, Prob of ND)년 단속 사업체수(Number of Raids)

거짓표시 적발수(ND;

Number of Disclosure)

미표시 적발수(ND;

Number of Disclosure)
미표시 적발확률(%, Prob of ND)
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총사업체수(NB)

단속회수(NR)위반업체수
(NBV)

적발된업체수
(NBD)

준수업체수
(NBNV=NBVC)

단속안된업체수
(NBNR=NRC)
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나. 게임이론을 이용한 위반확률 및 위반업체수의 계산 모형

π π

농관원(NAQS; G)

단속(Raid; R) 불단속(Don't
Raid; DR) q-mix

업체

(Seller; S)

위반
(cheat; C) a, b c, d qa + (1-q)c,

qb + (1-q)d

준수
(Don't

cheat; DC)
e, f g, h qe + (1-q)g,

qf + (1-q)h

p-mix
pa + (1-p)e,

pb+(1-p)f
pc + (1-p)g,
pd + (1-p)h

πS =p[qa + (1-q)c]+(1-p)[qe +
(1-q)g],

πG =p[qb + (1-q)d]+(1-p)[qf +
(1-q)h]
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다. 모형의 적용 년 돼지고기(2009 )

(1) 평균기반 모형 (mean based model)

q

Seller’s Payoff

35.82

-187.28
Seller’s Payoff when don’t cheat=0

0

Seller’s Payoff when cheat=-223.1q+35.82

0.1606

Seller’s Best Response
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q

p0

1

1

0.1606

p

NAQS’ Payoff

-3.4

-35.82

NAQS’ Payoff when don’t raid=-35.82p

0

NAQS’ Payoff when raid=187.28p-3.4

0.0152

NAQS’ Best Response

183.88
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q

p0

1

10.0152

q

p0

1

1

q

p0

1

10.0152

0.1606

(2) 분포기반 모형 년 돼지고기(dstribution based) (2009 )
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q

0

1

1

q

p

0

1

1Max=0.1534

Max=0.9846

Mean=0.0312

Mean=0.1300

Min=0.001
Mode=0.0130

Mode=0.0012
Min=0.0001

0.1606

0.0152
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라. 소분류 품목별 대분류 및 업태별 최적전략의 계산( )―

(1) 소분류 품목별 대분류 최적전략( )―
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(2) 업태별 최적단속전략 계산
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q

p
0

1

1

단속 완화군( IV ):
업체 위반확률 높으나

농관원 단속확률 낮춰도
되는 업태군

단속 저비용군( III ):
업체 위반확률 낮고

농관원 단속확률 낮음

단속 강화군( I ):
업체 위반확률 낮으나

농관원 단속확률 높여야
하는 업태군

단속 고비용군( II ):
업체 위반확률 높고

농관원 단속확률 높음
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마. 원산지 단속의 효율적 운영방안
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제 절3 돼지고기 원산지제도 시행에 적합한 국내산 돈육생산 및

유통모델개발

1. 양돈 전산관리 시스템 개발 방향

그림 농장전산자료 입력순서( 3-3-1)
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그림 일반 웹브로우저를 통해서 실행된 픽디지이너( 3-3-2) PC ‘ ’
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그림( 3-3-3) 태블릿 의 하나인 갤럭시탭 에서 실행된PC 10.1

픽디자이너 초기화면‘ ’

가. 장소 시간 공간 제약없이 사용할 수 있는 시스템/ /
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그림 기존의 프로그램 사용방식과 서버기반 프로그램 사용방식 비교( 3-3-5)
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나. 농장의 데이터가 안전하게 보관 및 이용할 수 있는 시스템

농장 1

농장 2

농장 3

농장 4

농장 5

Web

Application

Server

Database

Server

그림 농장과 인터넷을 이용한 전산프로그램 연결( 3-3-6)

구분 수량 세 부 사 양

서버 식2

HP ProLiant DL160G6

개PU : Intel(r) Xeon E5504 QuerdCore2 2.00GHz × 2•

개Memory : 32GB(4GB × 8 )•

내장 개 구성Disk : 1500G 7500rpm SATA × 2 (RAID )•

OS : Opensolaris 2009.06(Solaris 10)•

표( 3-3-1)
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그림( 3-3-7)
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다. 사용자가 직접 자료를 입력하는 시스템

그림 픽디자이너 자료입력 화면( 3-3-8)

그림 갤럭시 와 갤럭시탭 픽디자이너 초기화면( 3-3-9) S 10.1
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2. 양돈 전산관리 프로그램 픽디자이너“ ”

가. 픽디자이너 소개

그림 픽디자이너 데이터 연결도 작업단위로 자료가 처리된다( 3-3-10) ( )
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그림 타 프로그램의 데이터 연결도 사건단위로 자료가 처리된다( 3-3-11) ( )

그림 픽디자이너와 타 전산프로그램 자료처리방식 비교( 3-3-12)
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그림 픽챔프 자료입력 화면 현재의 화면에서 화면전환 없이 모든 자료를 처리( 3-3-13) ( )
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그림 픽디자이너 자료입력 화면 현재의 화면에서 화면전환 없이 모든 자료를 처리( 3-3-14) ( )

그림 픽디자이너 자료입력 화면 구성( 3-3-15)
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나. 픽디자이너 장점
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그림 구글 크롬( 3-3-16) (Google Chrome 15.0.874)
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그림 애플 사파리( 3-3-17) (Apple Safari 5.1.1)

그림 웹킷 을 지원하는 스마트폰 갤럭시( 3-3-18) (Webkit) ( S)

다. 모바일 장비를 이용한 자료입력
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그림 픽디자이너에서 출력한 모돈카드와 라벨을 활용한 기존의 모돈카드( 3-3-19) QRcode

그림 픽디자이너는 스마트폰에서 태그 및 읽기 지원( 3-3-20) RFID Barcode, QRcode
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라. 데이터베이스와 연계된 프로그램DNA

그림 다산종돈 홈페이지( 3-3-21)
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(1) 유전자 정보를 담을 데이터베이스 설계

그림 한 개체에 대해 에 저장된 유전자마커 활용 예( 3-3-22) DB

Name Field Type Null Key Default Extra

마 커 키 MarkerKey int(11) NO PRI NULL

마커이름 MarkerName varchar(100) NO UNI NULL 　

등록일자 MarkerDate datetime NO 　 NULL 　

사용유무 MarkerUse Smallint(6) 1

표 마커이름 테이블( 3-3-2) (marker_name)

Name Field Type Null Key Default Extra

생 성 키 CreateKey int(11) NO PRI NULL

생성일자 CreateDate datetime NO MUL NULL 　

분석조직 Organization varchar(20) NO 　 NULL 　

마커소스 MarkerSource varchar(20) NO 　 NULL 　

마커타입 MarkerType varchar(20) NO 　 NULL 　

마 커 수 MarkerSize Int(11) NO 　 NULL 　

표 생성기록저장 테이블( 3-3-3) (exe_info)
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Name Field Type Null Key Default Extra

샘플키 SampleKey int(11) NO PRI NULL

생성키 CreateKey int(11) NO MUL 　 　

샘플ID SampleID varchar(30) NO 　 　 　

태그ID TagID varchar(30) NO 　 　 　

성 별 Sex varchar(20) NO 　 　 　

표 유전정보 마스터 테이블( 3-3-4) (dna_master)

Name Field Type Null Key Default Extra

마 커 ID MarkID int(11) NO PRI NULL

샘 플 키 SampleKey int(11) NO MUL 　 　

마 커 키 MarkerKey int(11) 　 　 　 　

마커정보 Mark char(2) 　 　 　 　

표 유전정보 디테일 테이블( 3-3-5) (dna_detail)

(2) 정보 일괄입력DNA

그림 유전자분석 결과 원본 내용의 일부( 3-3-23) GeneSeek
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그림 픽디자이너 정보 일괄입력파일 형태( 3-3-24) DNA

그림 유전자 일괄등록 화면( 3-3-25) DNA
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그림 픽디자이너 데이터베이스에 저장된 개체별 마커정보( 3-3-26) DNA

(3) 마커정보 관리
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그림 픽디자이너 마커정보 관리 화면( 3-3-27)

그림 마커정보 신규등록 화면( 3-3-28)

그림 마커정보 수정 화면( 3-3-29)

(4) 개체별 마커정보 조회
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그림 픽디자이너 자료입력 화면 중 품종 및 가계정보 입력화면( 3-3-30)

그림 모돈 의 정보 조회 화면( 3-3-31) “B5985” DNA
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(5) 이력조회 대상부모돈 출력

그림 이력조회 대상 부모돈 조회 년 주 이유 버크셔 품종( 3-3-32) (2011 10 , )

그림 이력조회 대상 부모돈 조회 결과( 3-3-33)
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그림 픽디지이너에서 생성된 이력조회 대상 부모돈 정보의 일부 엑셀을 이용해서 열람( 3-3-34) DNA , .

(6) 이력조회 결과 판정 동일성 및 친자 분석( )
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그림 돼지 개체식별 프로그램 최종 분석결과 내용( 3-3-35)
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헤더정보 입력값

Offspring ID RZDG0_1 RZDG0_2

Loci typed 90 88

Candidate mother ID BN4695 BN4690

Loci typed 90 88

Pair loci compared 89 84

Pair loci mismatching 2 0

Pair LOD score ⓵ -1.63523849 9.143913963

Pair Delta 0 5.25096988

Pair confidence 　 *

Candidate father ID BK9295 BK9295

Loci typed 86 86

Pair loci compared 86 85

Pair loci mismatching 0 2

Pair LOD score ⓶ 10.87862465 4.138477869

Pair Delta 10.87862465 4.138477869

Pair confidence * *

Trio loci compared 90 87

Trio loci mismatching 2 2

Trio LOD score 19.36640497 18.30972545

Trio Delta 2.10176098 11.27018228

Trio confidence * *

표 최종 분석결과 세부내역( 3-3-6)
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3. 를 이용한 현장 관리RFID

가. 개요RFID

그림 주파수 대역별 특징 비교( 3-3-36) RFID
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나. 리더RFID

그림 기반 리더기( 3-3-37) WinCE
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그림 스마트폰에 외형 및 설치( 3-3-38) RFID USIM
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그림 스토어에 등록된 픽디지이너 앱 소개( 3-3-39) T
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다. 태그RFID

그림 블루투스 리더기를 이용한 태그 읽기( 3-3-40) RFID
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그림 대역을 사용하는 태그( 3-3-41) LH

그림 농장에서 버려진 장비( 3-3-42) RFID
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그림 차년도에 사용한 태그( 3-3-43) 1 RFID

그림 태그를 이표장착기에 세팅한 사진( 3-3-44) RFID
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그림 모돈 귀에 태그 장착하는 모습과 장착 후 모습( 3-3-45) RFID

그림 모돈 귀에 부착된 태그( 3-3-46)
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표 태그부착 및 추출 성돈의 품종구성( 3-3-7) RFID DNA

이각번호 태그정보RFID 정보DNA

D33-92 D0330920C20080103CDD0000
AAGGTTTCCTTCCACCGTGATCAAGGGATCCA00GGCCAAGGGGCCGGCTTA00GGAGTCCCTCCGGCTA

GTTCCTGACC00AGGGCGGGCTGGGGGGGAAA00CCGGAGCTGAAG00GGCCTCTTAGGG00AATT

D33-94 D0330940C20080103CDD0000
CAGGTTCCCCTCCCTCGGAATCGGAGGATCCCTTAACCAAGGGACCGGTTTTTCGGGGTTTCTTCGGCAA

GT00CTGGCCCC00GTGGGCTTGGGGGGGGAAGGGGGGGGCCGAAA00GGCCTCTTAGGGCCAATT

D43-28 D0430280C20080103CDD0000
AAGGTTCCCCTCCATTGGAATCAGAGGATCAATTAGTCCAGAGGCTGATTTATTGGAGTTTCTCGGGCTA

GTCCCTGGCC00AGGGGGGGTTGGGGGGGAAAGGGCGGAACCGGAA00GGCCTTTTGGGGCCAAGT

D43-78 D0430780C20080104CDD0000
AAGGTCCCCCTCCCTCGGAATTAAAGGATTAATTAACCCAGAGACTGGTTTTTCGGAGTTTTTTCGGCAA

GTCC00GACC0000GTCGGGTTGGAGGGGGGAGAGGGGAACTGGAA00GGCCTTTTAGGGCCAAGT

L93-56 A0930560C20080207CDD0000
AAGGTTCCCCTCCC00GTGACCGGAGGATTCATTGGCCAAGGGGCTGGTTTATTGGAGTTTCCCCGGCTT

GTTCCCGGCCTTAGTTCCGGCTGGAA00GGGAAAGGCCAACTGGAA0000CTCCTTAAGACCAATT

Y83-51 E0830510C20080201CDD0000
AAGGTTTTTTCCCATCGGGGTCAAGGGGCCCATTAGTCAAGGGACCGGCTTTTTGGGGCCTTTCGGGCTT

GTCCCCGGCCTTAAGTGGGCCCGGGG00GGAAGGGCCGAGCCGGAA0000TTTTTTGGGG00AATT

Y83-53 E0830530C20080201CDD0000
AAGGTTTTTTCCCC00GGGGCCAGAGGATCCAGTGGCCAAGGGACCGGTTTTTCGGGGTCTTTTGGGCTT

GTCCCCGGCCTTAGGTGGGCTTGGGG00GGAAGGGGGGAGCCGGAA00GGCCTCTTAAGG00AAGT

Y83-58 E0830580C20080201CDD0000
AAGGTTCCCCTCCATTGGAACCAAGGGATCCCTTAGCCCAGAGACCGGCTTATCGGGGTCTTTTGGGCTA

GTCCCTGGCCCTAATTGGGCTTGGGGCGGGAAGGGGCGAGCC00AA0000CTTTTTAGGG00AAGT

Y83-72 E0830720C20080201CDD0000
AAGGTTCCCCTCCATCGGAATCAGGGGATCCATTAGCCAAGGGACCGGTTTATTGGGGTCTTTCGGGCTA

TTCCCCGGCCCTAATTCGGCTTGGGGGGGGAAGGGCGGAGCCGAAA0000CCTCTTGGGG00AATT

Y83-78 E0830780C20080201CDD0000
AAGGTTTCCTTCCA00GGGACCAAAAGGCCCATTAACCAAGGGACTGGTTTTCCGGAGCCTCTTGGGCTT

GTCCCCAACCCCAAGGCGGC00GGAGGGGGAAGGGGGGAACTGGAA00GGCCTCTTGGGGCCAAGG

Y83-85 E0830850C20080201CDD0000
AAAGTTTCCTTCCCTCGGGATCAAAAGATCCATTAACCAAGGGACTGATTTTCCGGGGTTTCTCCGGCTT

GTCCCTAACCCCAAGTCCGCCTGGAGCGGGAAGGGCGGAGCCGGAA0000CTTCTTAGGG00AAGT

Y83-87 E0830870C20080201CDD0000
AAAGTTCCCCTCCCCCGTAATCGGAAGATCCATTAGCCAAGGGACTGATTTATCGGGGTTTCCCGGGCTT

GTCCCTAACCCCAAGTCCGCCTGGAGGGGGGAGGGCGGAGCCGGAA0000CTTCTTAGAA00AAGG

Y83-98 E0830980C20080201CDD0000
AAGGTCTCCTTCCACCGGGATTGGAAGGCCCATTAACCAAGGGACTGGTTTTCCGGAGCCTCTCGGCCTT

GTCCTTGGCCCCAGTTCGGGTTGGAGGGGGAAGGGCGGAACCGGAA0000CCCCTTAGGG00AAGG

Y93-39 E0930390C20080206CDD0000
AAAACCCCCCTCAACCGGAATTGGAAGGCCCAGTGGCCAAGGGATTGGTTTATCGGAGTTTTTCGGGCTT

GTCCCTGGCCCCAATTCGGCTTGGAGCGGGGAGAGGCCAACCGGAA0000CCCCTTAGGG00AATT

Y93-73 E0930730C20080207CDD0000
AAAGTCCCCCTCCC00GGGATCAAAGGGCCCAGGGGCCAAGGGACTGGTTTTTTGGAGTTTTTTGGGCTT

TTCCCTGGCCCCAAGTGGGCTTGGGGGGGGAAGGGCCCAACCGGAA0000CCTCTTAGGG00AATT

Y93-74 E0930740C20080207CDD0000
00GGTCCCCCTCCC00GGAATCAAAAGGCCCAGTAGCCAAGGGACTGGCTTTTTGGAGTCTTTTGGGCTT

GTCCCTGGCCCTAAGTGGGCTTGGGGGGGGAAGGCCCCAACTGGAA0000CCTCTTGGGG00AATT

표 제이피엔씨종돈장 개체별 등록된 태그정보 및 정보 일부( 3-3-8) RFID DNA
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4. 돼지 생산이력 추적시스템 연구

가. 국내 돼지 생산이력추적제 현황

그림 농장고유번호 표시방법( 3-3-47)



- 185 -

나. 돼지 생산이력추적제 개요

다. 돼지 생산이력추적시스템 모델개발

(1) 사육단계

양돈장과 돼지의 고유번호가 필요하다.

첫째는 농장번호 둘째는 모돈과 부돈의 개체번호 셋째는 자돈과 비육돈의 묶음 번호이다, , (Lot) .

원칙적으로 번식돈은 개체관리 태어나는 자돈은 이유 시부터는 두 두 단위로 묶은, 50 -500 Lot

단위로 관리된다 또한 전산으로 입력된 생산기록이필요하고 출하시 두수와 출하장소 또는 자.

돈구입자등의 전산기록이필요하다 이러한 기록을 관리하는 것은 생산자 단체인 양돈협회가 적.

합하다 양돈협회는 생산기록을 생산이력지원기관과 데이터를 함께 공유한다. .

종축개량협회는 순종돈의 개체번호와 순종자돈 생산기록 종돈의 이동기록을 관리한다, .

양돈장은 모든 번식용 모돈과 웅돈의 체모를 채취해서 유전자 분석기관으로 보내서 농장의 유

전자 데이터베이스를 구축한다.

(2) 도축단계

도축장은 농장고유번호 돼지묶음번호 두수 일자 수송차량 도축체중 등 등급정보를 전산, , , , ,

기록유지하고 정보를 축산품질평가원에 보고하고 축산품질평가원은 데이터를 생산이력지원기
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관과 함께 공유한다 도축장에서 비정기적으로 분석용 샘플을 채취해서 유전자분석기관으. DNA

로 보낸다.

(3) 가공단계

차 가공공장은 농장식별번호 단위로 구입하고 작업해서 전산기록을 유지하고 판매시에도1

농장번호단위로 판매하고 기록을 유지한다.

각 개별포장에는 농장개별번호 도축관련정보를 가공공장정보와 함께 표시한다, .

가공공장에서 비정기적으로 분석용 샘플을 채취해서 유전자분석기관으로 보낸다DNA .

(4) 판매단계

판매업체는 가능한 한 농장단위의 돈육제품을 구입하고 매입과 판매기록을 전산기록으로 보

관한다 소비자가 농장식별번호를 통해 돈육제품의 생산이력을 파악할 수 있게 농장 이름 도. ,

축장 가공공장 이름 도축 가공일자 등을 제공한다, , , .

판매장에서 비정기적으로 분석용 샘플을 채취해서 유전자분석기관으로 보낸다DNA .
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그림 국내 돼지고기 생산이력 실행 추진 체계 안( 3-3-48) ( )
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표( 3-3-9)
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표( 3-3-10)

표( 3-3-11)
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표( 3-3-12)

표( 3-3-13)
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그림 농장에서부터 소비자에게 이르기까지의 이력관리를 위한 기본 데이터 연결도( 3-3-49)
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라. 생산이력추적시스템 적용

그림 남원친환경흑돈클러스터사업단 홈페이지 화면( 3-3-50) (http://heukdon.com)

그림 남원친환경흑돈클러스터사업단 브랜드육 고원흑돈 생산이력 추적시스템 구성도( 3-3-51) “ ”
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제 절4 동위원소비율 분석을 이용한 돈육의 원산지 식별( -value )δ ‰

기술개발

1. 동위원소분석법 개발의 이론적 배경 및 실험방법
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δ

δ

δ

δ

δ δ

δ

δ
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δ

δ

δ13C value

δ

δ

δ

δ
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가. 동위원소비율분석 실험재료 및 시약

(1) 실험재료
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(2) 시약

나. 실험방법

(1) 공비증류법 을 이용한 증류공정Azeotropic distillation( )

δ δ

δ δ δ
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(2) 시료 준비



- 200 -



- 201 -

δ

δ

 

 

     ~

 

δ

δ
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(3) C, N(δ δ 동위원소 비율 분석)

δ





  × 

δ

δ

δ

δ
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Urea δ13C(0.2 mg) Glutamate δ13C(0.1 mg)

K-51 δ13C(0.1 mg) S-52 δ13C(0.1 mg)

δ
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Urea δ15N(0.2 mg) Glutamate δ15N(0.5 mg)

K-51 δ15N(1 mg) S-52 δ15N(1 mg)

δ
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2. 동위원소비율 분석결과

가. 탄소 동위원소 비율 (δ 분석)

δ

δ

δ

δ

δ

δ δ

δ

δ

δ
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δ

Origin δ13C value ( )‰ Origin δ13C value ( )‰ Origin δ13C value ( )‰

Korea 1 -18.77 Korea 21 -19.45 Korea 41 -18.20

Korea 2 -17.64 Korea 22 -18.46 Korea 42 -20.38

Korea 3 -18.43 Korea 23 -17.79 Korea 43 -18.86

Korea 4 -20.73 Korea 24 -18.41 Korea 44 -18.44

Korea 5 -17.81 Korea 25 -17.66 Korea 45 -19.83

Korea 6 -19.84 Korea 26 -19.51 Korea 46 -20.65

Korea 7 -19.85 Korea 27 -18.55 Korea 47 -17.89

Korea 8 -18.23 Korea 28 -19.56 Korea 48 -18.73

Korea 9 -18.32 Korea 29 -19.36 Korea 49 -20.21

Korea 10 -18.40 Korea 30 -18.00 Korea 50 -19.51

Korea 11 -20.84 Korea 31 -18.81 Korea 51 -19.70

Korea 12 -17.97 Korea 32 -17.96 Korea 52 -19.78

Korea 13 -17.51 Korea 33 -19.18 Korea 53 -20.43

Korea 14 -20.5 Korea 34 -18.86 Korea 54 -18.55

Korea 15 -21.03 Korea 35 -18.56 Korea 55 -19.75

Korea 16 -20.21 Korea 36 -19.68 Korea 56 -20.40

Korea 17 -19.23 Korea 37 -17.77 Korea 57 -19.23

Korea 18 -21.52 Korea 38 -19.58 Korea 58 -20.02

Korea 19 -20.05 Korea 39 -19.12 Korea 59 -18.66

Korea 20 -19.74 Korea 40 -20.37 Korea 60 -19.71
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Origin δ13C value ( )‰ Origin δ13C value ( )‰ Origin δ13C value ( )‰

Korea 61 -20.29 Korea 81 -20.02 Korea 101 -19.74

Korea 62 -18.56 Korea 82 -19.61 Korea 102 -20.30

Korea 63 -17.54 Korea 83 -19.66 Korea 103 -20.42

Korea 64 -18.69 Korea 84 -18.64 Korea 104 -19.62

Korea 65 -19.21 Korea 85 -17.56 Korea 105 -20.56

Korea 66 -19.47 Korea 86 -19.05 Korea 106 -19.87

Korea 67 -20.57 Korea 87 -19.17 Korea 107 -19.08

Korea 68 -19.30 Korea 88 -18.66 Korea 108 -19.96

Korea 69 -19.25 Korea 89 -20.17 Korea 109 -21.06

Korea 70 -19.00 Korea 90 -20.48 Korea 110 -19.71

Korea 71 -19.89 Korea 91 -20.03 Korea 111 -21.21

Korea 72 -18.67 Korea 92 -18.38 Korea 112 -19.42

Korea 73 -20.40 Korea 93 -20.32 Korea 113 -19.32

Korea 74 -18.45 Korea 94 -20.73 Korea 114 -19.36

Korea 75 -19.27 Korea 95 -20.11 Korea 115 -20.15

Korea 76 -18.86 Korea 96 -19.38 Korea 116 -20.53

Korea 77 -19.46 Korea 97 -20.65 Korea 117 -21.02

Korea 78 -19.90 Korea 98 -18.78 Korea 118 -20.18

Korea 79 -18.67 Korea 99 -20.89 Korea 119 -19.84

Korea 80 -19.90 Korea 100 -20.38 Korea 120 -20.81
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Origin δ13C value ( )‰ Origin δ13C value ( )‰ Origin δ13C value ( )‰

Korea 121 -18.36 Korea 141 -18.55 Korea 161 -20.07

Korea 122 -19.41 Korea 142 -20.34 Korea 162 -20.00

Korea 123 -19.77 Korea 143 -20.09 Korea 163 -20.01

Korea 124 -19.74 Korea 144 -19.73 Korea 164 -20.06

Korea 125 -20.41 Korea 145 -20.10 Korea 165 -19.96

Korea 126 -19.62 Korea 146 -19.67 Korea 166 -19.84

Korea 127 -19.04 Korea 147 -20.01 Korea 167 -20.58

Korea 128 -20.32 Korea 148 -20.17 Korea 168 -20.08

Korea 129 -18.79 Korea 149 -19.84 Korea 169 -19.91

Korea 130 -19.71 Korea 150 -20.12 Korea 170 -20.01

Korea 131 -19.90 Korea 151 -20.24 Korea 171 -19.93

Korea 132 -19.74 Korea 152 -20.31 Korea 172 -20.14

Korea 133 -18.27 Korea 153 -20.01 Korea 173 -20.02

Korea 134 -19.72 Korea 154 -19.91 Korea 174 -20.09

Korea 135 -21.37 Korea 155 -20.14 Korea 175 -20.12

Korea 136 -19.36 Korea 156 -20.45 Korea 176 -19.94

Korea 137 -20.12 Korea 157 -20.00 Korea 177 -19.66

Korea 138 -18.80 Korea 158 -20.12 Korea 178 -20.24

Korea 139 -19.30 Korea 159 -20.10 Korea 179 -19.98

Korea 140 -20.02 Korea 160 -20.05 Korea 180 -19.98
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Origin δ13C value ( )‰ Origin δ13C value ( )‰ Origin δ13C value ( )‰

Korea 181 -19.89 Korea 201 -19.94 Korea 221 -19.00

Korea 182 -20.22 Korea 202 -20.14 Korea 222 -19.39

Korea 183 -19.78 Korea 203 -19.92 Korea 223 -19.32

Korea 184 -19.74 Korea 204 -19.87 Korea 224 -19.11

Korea 185 -20.16 Korea 205 -20.07 Korea 225 -19.21

Korea 186 -20.06 Korea 206 -19.79 Korea 226 -19.16

Korea 187 -20.23 Korea 207 -19.92 Korea 227 -19.29

Korea 188 -19.61 Korea 208 -19.83

Korea 189 -19.97 Korea 209 -19.78

Korea 190 -19.84 Korea 210 -19.71

Korea 191 -20.12 Korea 211 -19.78

Korea 192 -20.21 Korea 212 -19.89

Korea 193 -20.09 Korea 213 -19.87

Korea 194 -20.14 Korea 214 -19.91

Korea 195 -19.99 Korea 215 -20.05

Korea 196 -19.92 Korea 216 -21.01

Korea 197 -20.08 Korea 217 -19.78

Korea 198 -19.90 Korea 218 -20.08

Korea 199 -20.16 Korea 219 -19.38

Korea 200 -20.26 Korea 220 -19.50
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δ

Origin δ13C value ( )‰ Origin δ13C value ( )‰ Origin δ13C value ( )‰

netherlands1 -25.83 Belgium7 -23.08 Austria3 -24.31

netherlands2 -22.98 Belgium8 -23.12 Austria4 -23.17

netherlands3 -26.43 Belgium9 -24.16 Austria5 -22.16

netherlands4 -23.88 Belgium10 -23.68 Austria6 -24.63

netherlands5 -24.24 Belgium11 -23.37 Austria7 -23.41

netherlands6 -25.44 Belgium12 -23.56 Austria8 -23.19

netherlands7 -25.11 Belgium13 -25.40 Austria9 -23.99

netherlands8 -23.97 Belgium14 -24.67 Austria10 -24.71

netherlands9 -23.71 Belgium15 -25.12 Austria11 -22.42

netherlands10 -23.93 Belgium16 -24.24 Austria12 -23.32

netherlands11 -25.24 Belgium17 -23.79 Austria13 -23.84

netherlands12 -25.51 Belgium18 -24.22 Austria14 -25.47

netherlands13 -25.41 Belgium19 -24.43 Austria15 -25.29

netherlands14 -25.41 Spain1 -22.84 Poland1 -23.67

Belgium1 -24.14 Spain2 -22.22 Poland2 -22.18

Belgium2 -23.64 Spain3 -23.14 Poland3 -24.96

Belgium3 -22.53 Spain4 -23.97 Poland4 -24.79

Belgium4 -23.56 Spain5 -25.03 Poland5 -23.03

Belgium5 -24.66 Austria1 -24.83 Poland6 -21.94

Belgium6 -24.30 Austria2 -23.76 Poland7 -24.76
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Origin δ13C value ( )‰ Origin δ13C value ( )‰ Origin δ13C value ( )‰

Poland8 -26.05 Canada3 -21.99 Chile5 -16.94

Poland9 -24.84 Canada4 -22.06 Chile6 -16.28

France1 -24.68 Canada5 -24.30 Chile7 -16.43

France2 -24.76 Canada6 -22.71 Chile8 -14.82

France3 -23.46 Canada7 -24.02 Chile9 -15.80

France4 -24.91 Mexico1 -15.64 Chile10 -15.64

France5 -22.16 USA1 -14.34 Chile11 -16.19

France6 -24.55 USA2 -15.75 Chile12 -15.00

France7 -25.08 USA3 -14.70 Chile13 -16.64

France8 -25.31 USA4 -16.28 Chile14 -16.29

France9 -23.38 USA5 -16.99 Chile15 -15.53

France10 -23.05 USA6 -13.65 Chile16 -15.40

France11 -21.78 USA7 -16.11 Chile17 -15.69

Hungary1 -21.97 USA8 -15.06 Chile18 -15.53

Hungary2 -22.51 USA9 -15.47 Chile19 -16.84

Hungary3 -22.90 USA10 -15.36 Chile20 -16.28

Hungary4 -25.07 Chile1 -15.94 Chile21 -16.97

Germany -23.75 Chile2 -15.82 Chile22 -15.99

Canada1 -22.42 Chile3 -15.27 Chile23 -15.29

Canada2 -22.58 Chile4 -15.41 Chile24 -15.41
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Origin δ13C value ( )‰ Origin δ13C value ( )‰ Origin δ13C value ( )‰

Chile25 -16.38

Chile26 -16.52

Chile27 -16.42

Chile28 -15.65

Chile29 -16.38

Chile30 -16.18

Chile31 -16.92

Chile32 -16.22

Chile33 -16.47

Chile34 -17.14

Chile35 -16.21

Chile36 -13.16

δ

δ
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나. 질소 동위원소 비율(δ
15

분석N value )‰

δ

δ

δ

δ

δ

δ

δ

δ

δ
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δ

Origin δ15N value ( )‰ Origin δ15N value ( )‰ Origin δ15N value ( )‰

Korea 1 4.36 Korea 21 3.76 Korea 41 4.01

Korea 2 3.27 Korea 22 3.61 Korea 42 3.43

Korea 3 3.52 Korea 23 3.94 Korea 43 2.93

Korea 4 3.70 Korea 24 4.56 Korea 44 3.04

Korea 5 5.22 Korea 25 4.64 Korea 45 3.25

Korea 6 4.21 Korea 26 3.65 Korea 46 3.77

Korea 7 2.87 Korea 27 4.21 Korea 47 3.68

Korea 8 3.96 Korea 28 4.15 Korea 48 3.23

Korea 9 3.24 Korea 29 3.15 Korea 49 4.11

Korea 10 3.70 Korea 30 3.92 Korea 50 3.16

Korea 11 3.51 Korea 31 2.92 Korea 51 2.21

Korea 12 2.03 Korea 32 3.80 Korea 52 4.18

Korea 13 2.94 Korea 33 3.10 Korea 53 3.92

Korea 14 3.75 Korea 34 3.98 Korea 54 3.41

Korea 15 4.47 Korea 35 3.95 Korea 55 4.32

Korea 16 4.20 Korea 36 4.89 Korea 56 3.84

Korea 17 3.59 Korea 37 4.98 Korea 57 3.90

Korea 18 3.98 Korea 38 4.19 Korea 58 3.65

Korea 19 5.20 Korea 39 3.18 Korea 59 3.22

Korea 20 3.11 Korea 40 3.75 Korea 60 3.19



- 215 -

Origin δ15N value ( )‰ Origin δ15N value ( )‰ Origin δ15N value ( )‰

Korea 61 3.86 Korea 81 3.65 Korea 101 3.32

Korea 62 3.81 Korea 82 3.78 Korea 102 3.59

Korea 63 3.40 Korea 83 4.30 Korea 103 3.36

Korea 64 3.23 Korea 84 3.87 Korea 104 3.67

Korea 65 3.52 Korea 85 3.32 Korea 105 3.27

Korea 66 4.61 Korea 86 3.60 Korea 106 4.06

Korea 67 3.14 Korea 87 3.72 Korea 107 3.92

Korea 68 3.46 Korea 88 3.55 Korea 108 3.37

Korea 69 3.47 Korea 89 3.21 Korea 109 3.68

Korea 70 3.72 Korea 90 4.45 Korea 110 3.48

Korea 71 3.30 Korea 91 3.79 Korea 111 3.78

Korea 72 4.01 Korea 92 3.64 Korea 112 3.69

Korea 73 5.50 Korea 93 4.28 Korea 113 4.13

Korea 74 4.25 Korea 94 3.44 Korea 114 3.85

Korea 75 3.67 Korea 95 3.66 Korea 115 4.43

Korea 76 3.49 Korea 96 3.98 Korea 116 3.92

Korea 77 3.63 Korea 97 3.92 Korea 117 5.49

Korea 78 3.71 Korea 98 4.24 Korea 118 4.07

Korea 79 4.32 Korea 99 3.52 Korea 119 3.74

Korea 80 3.18 Korea 100 3.42 Korea 120 5.87
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Origin δ15N value ( )‰ Origin δ15N value ( )‰ Origin δ15N value ( )‰

Korea 121 4.94 Korea 141 3.29 Korea 161 3.42

Korea 122 4.22 Korea 142 3.53 Korea 162 3.92

Korea 123 5.58 Korea 143 3.57 Korea 163 3.61

Korea 124 3.46 Korea 144 3.59 Korea 164 3.76

Korea 125 6.09 Korea 145 3.65 Korea 165 3.80

Korea 126 4.16 Korea 146 5.25 Korea 166 3.71

Korea 127 4.22 Korea 147 3.76 Korea 167 3.53

Korea 128 2.67 Korea 148 3.55 Korea 168 2.75

Korea 129 4.25 Korea 149 3.60 Korea 169 3.62

Korea 130 3.37 Korea 150 3.69 Korea 170 3.45

Korea 131 3.09 Korea 151 3.66 Korea 171 3.57

Korea 132 3.59 Korea 152 3.56 Korea 172 3.30

Korea 133 4.47 Korea 153 3.53 Korea 173 3.32

Korea 134 5.35 Korea 154 3.76 Korea 174 3.64

Korea 135 5.02 Korea 155 3.69 Korea 175 3.55

Korea 136 4.21 Korea 156 3.92 Korea 176 3.77

Korea 137 5.15 Korea 157 3.48 Korea 177 3.10

Korea 138 3.64 Korea 158 3.95 Korea 178 4.03

Korea 139 3.64 Korea 159 3.64 Korea 179 3.47

Korea 140 3.18 Korea 160 3.93 Korea 180 3.54
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Origin δ15N value ( )‰ Origin δ15N value ( )‰ Origin δ15N value ( )‰

Korea 181 3.55 Korea 201 3.49 Korea 221 3.35

Korea 182 3.33 Korea 202 3.33 Korea 222 3.37

Korea 183 3.87 Korea 203 3.27 Korea 223 3.35

Korea 184 3.58 Korea 204 3.32 Korea 224 3.14

Korea 185 3.52 Korea 205 3.24 Korea 225 2.87

Korea 186 3.61 Korea 206 3.24 Korea 226 2.97

Korea 187 2.86 Korea 207 3.50 Korea 227 3.18

Korea 188 3.70 Korea 208 3.19

Korea 189 3.38 Korea 209 3.34

Korea 190 3.69 Korea 210 3.60

Korea 191 3.82 Korea 211 3.34

Korea 192 3.16 Korea 212 3.76

Korea 193 3.30 Korea 213 3.43

Korea 194 3.65 Korea 214 2.93

Korea 195 3.12 Korea 215 3.28

Korea 196 3.45 Korea 216 3.51

Korea 197 3.23 Korea 217 3.33

Korea 198 3.22 Korea 218 3.03

Korea 199 3.53 Korea 219 3.03

Korea 200 3.29 Korea 220 3.26
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δ

δ δ δ
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Origin δ15N value ( )‰ Origin δ15N value ( )‰ Origin δ15N value ( )‰

Poland8 4.68 Canada3 4.97 Chile5 4.69

Poland9 4.90 Canada4 5.59 Chile6 5.02

France1 5.67 Canada5 5.33 Chile7 2.97

France2 5.19 Canada6 5.13 Chile8 5.66

France3 5.31 Canada7 6.11 Chile9 4.52

France4 4.74 Mexico1 3.75 Chile10 4.32

France5 4.67 USA1 5.14 Chile11 3.7

France6 5.23 USA2 4.87 Chile12 4.4

France7 5.32 USA3 4.85 Chile13 4.54

France8 5.33 USA4 5.33 Chile14 4.15

France9 4.55 USA5 4.75 Chile15 4.45

France10 4.26 USA6 5.01 Chile16 5.84

France11 3.33 USA7 4.48 Chile17 4.84

Hungary1 4.52 USA8 5.37 Chile18 5.24

Hungary2 5.16 USA9 3.93 Chile19 3.92

Hungary3 3.51 USA10 4.36 Chile20 3.82

Hungary4 4.01 Chile1 5.00 Chile21 4.54

Germany 4.24 Chile2 4.58 Chile22 3.82

Canada1 6.18 Chile3 4.15 Chile23 6.13

Canada2 6.27 Chile4 5.09 Chile24 3.99
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Origin δ15N value ( )‰ Origin δ15N value ( )‰ Origin δ15N value ( )‰

Chile25 4.61

Chile26 4.86

Chile27 4.36

Chile28 5.92

Chile29 4.78

Chile30 5.14

Chile31 4.94

Chile32 3.96

Chile33 4.81

Chile34 4.65

Chile35 3.60

Chile36 5.34

δ

δ
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다. 다 탄소 및 질소 동위원소 비율. (δ
13

C & δ
15

의 동시 입체분석에 따른 돼지N value )‰

고기 원산지역별 특성 확인

δ δ

δ δ

N
 V
a
l
u
e

δ15

Europe+Canada Korea
America

δ

δ δ
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라. 탄소 질소 수소 및 산소 동위원소 비율, , (δ
13

C, δ
15

N, δ
2
H, δ

18
의 동시 입체O value )‰

분석에 따른 돼지고기 원산지역별 특성 확인

δ δ
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δ

Origin No δ13C value ( )‰ δ15N value ( )‰ δ2H value ( )‰ δ18O value ( )‰

Korea

1 -17.64 3.27 -44.67 -7.49

2 -19.85 2.87 -66.11 -8.63

3 -20.21 4.2.0 -41.13 -5.21

4 -19.74 3.11 -47.75 -5.32

5 -17.77 4.89 -45.30 -6.43

6 -20.37 3.75 -43.01 -5.14

7 -18.86 2.93 -42.23 -5.75

8 -18.44 3.04 -33.97 -4.36

Chile

1 -15.94 5.00 -40.74 -7.71

2 -15.82 4.58 -47.25 -7.94

3 -16.94 4.69 -31.84 -7.02

4 -16.28 5.02 -43.42 -7.69

5 -16.43 2.97 -38.66 -7.97

6 -15.8 4.52 -71.81 -8.88

7 -16.19 3.70 -76.58 -10.06

8 -16.64 4.54 -37.49 -0.58

9 -16.29 4.15 -44.89 -7.74

10 -16.84 3.92 -46.34 -7.26

11 -16.28 3.82 -68.06 -9.60

12 -16.97 4.54 -86.62 -10.68

13 -15.99 3.82 -58.81 -8.85

14 -16.38 4.61 -74.43 -12.06

15 -16.52 4.86 -36.12 -4.08

16 -16.42 4.36 -22.34 -3.86

USA

1 -14.34 5.14 -47.58 -8.33

2 -14.7 4.85 -34.83 -6.23

3 -14.7 4.85 -40.48 -7.91

4 -16.28 5.33 -30.58 -6.95

5 -16.99 4.75 -6.32 -2.44
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Origin No δ13C value ( )‰ δ15N value ( )‰ δ2H value ( )‰ δ18O value ( )‰

Belgium

1 -24.14 4.75 -27.82 -4.72

2 -23.64 4.97 -26.77 -5.55

3 -22.53 4.92 -25.30 -4.59

4 -23.56 4.69 -18.41 -2.89

5 -23.08 4.69 -30.86 -6.06

6 -23.12 4.85 -29.48 -4.48

7 -24.16 4.01 -17.55 -2.43

8 -23.68 2.78 -63.71 -11.84

9 -23.37 3.85 -11.25 0.16

Hungary

1 -21.97 4.52 -42.21 -7.16

2 -21.21 4.94 -44.62 -7.19

3 -22.51 5.16 -57.78 -7.77

4 -21.61 5.24 -25.50 -4.47

5 -22.90 3.51 -64.24 -8.65

France
1 -21.00 5.70 -26.24 -6.98

2 -22.16 4.67 -25.42 -6.31

δ δ
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δ δ

δ δ
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δ δ

δ δ
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제 절5 돼지 원산지판별 데이터 통합 관리 프로그램 개발

1. 연구개발의 목적

2. 연구결과 내용 및 방법
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3. 동위원소분석 비율 값의 통계분석을 통한 돼지고기 원산지 예측 모델

가. 동위원소분석비율의 판별분석

나. Boxplot
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다. Linear Discriminant Anlysis (LDA)
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라. Support Vector Machines (SVM)
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4. 동위원소분석비율 값의 통계분석 결과 및 자동분석 프로그램 개발

가. 데이터 셋 구성

δ

(1) 국가별 돈육의 결과 및13C & 15N value ( ) - Boxplot ANOVAδ ‰

(2) 대륙별 국내산 유럽산 아메리카산 돈육의 결과( , , ) 13C & 15N value ( ) - Boxplotδ ‰

및 ANOVA
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(3) 대륙별 돈육의 결과 및13C , 15N, 2H, 18N value ( ) - Boxplot ANOVAδ ‰

나. 동위원소를 이용한 LDA
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다. 동위원소를 이용한 SVM

라. 프로그램 소개
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5. 데이터베이스 설계

가. 논리적 데이터베이스 설계
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(1) 엔티티 관계도

(2) 엔티티 설명
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(3) 엔티티 속성 설명
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나. 물리적 데이터베이스 설계

(1) 엔티티 관계도

(2) 엔티티 설명
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다. 프로그램 설명

(1) 설치 폴더 및 중요파일 설명
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(2) 작업 폴더

(3) 개발환경

(4) 설치 작업 파일 폴더
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제 절6 돼지고기 냉장돈육 및 해동돈육 품질 특성분석

1. 냉장 및 냉동기간에 따라 변하는 돈육의 기초자료 분석

가. 분석방법
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나. 육질 분석결과
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다. 돼지고기의 유리아미노산 변화
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Ω

Class of FAA T2(Stored at -20 )℃ T1(Stored at 4 )℃ Fold-Change

Nonpolar Hydrophobic 0.190±0.033 0.222±0.054 1.17

Polar, Uncharged 0.331±0.091 0.278±0.068 0.84

Polar, Acidic 0.073±0.021 0.077±0.017 1.06

Polar, Basic 1.563±0.255 1.234±0.158 0.79

<Waters HPLC system>
<Acquity UPLC>
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AA Classaaa T2(n=20) T1(n=20) Fold-Changeb p-valuec

AspAspAsp PA 0.029±0.008 0.017±0.004 0.56 0.000**

Glu PA 0.043±0.013 0.061±0.012 1.40 0.000**

Asn PU 0.010±0.010 0.014±0.003 1.40 0.000**

Ser PU 0.023±0.023 0.026±0.006 1.13 0.193

Gln PU 0.137±0.137 0.121±0.037 0.88 0.025*

Gly PU 0.038±0.010 0.039±0.007 1.02 0.938

His PB 0.022±0.006 0.022±0.004 1.00 0.734

Arg PB 1.533±0.249 1.202±0.150 0.78 0.000**

Thr PU 0.103±0.020 0.052±0.009 0.50 0.000**

Ala NH 0.088±0.024 0.102±0.019 1.16 0.051

Pro NH 0.022±0.004 0.017±0.004 0.78 0.000**

Tyr PU 0.017±0.004 0.024±0.006 1.41 0.001**

Val NH 0.021±0.005 0.030±0.007 1.42 0.000**

Met NH 0.011±0.000 0.013±0.005 1.26 0.025*

Cya PU 0.003±0.000 0.003±0.001 1.15 0.039*

lle NH 0.014±0.000 0.017±0.005 1.23 0.021*

Leu NH 0.019±0.000 0.024±0.008 1.25 0.026*

Phe NH 0.009±0.000 0.012±0.004 1.30 0.021*

Trp NH 0.006±0.000 0.006±0.002 1.13 0.050*

Lys PB 0.009±0.000 0.010±0.004 1.22 0.040*

sum 2.156±0.400 1.812±0.297 0.84 0.000
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제 장4 목표달성도 및 관련분야에의 기여도

§

§

§

§

§

§

§

§

§

§

§

§

§

§

§
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§
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§

§

§
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δ
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δ δ
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제 장5 연구개발 성과 및 성과활용 계획

제 절1 연구개발의 목표대비 성과

1. 연구개발 성과

가. 연구개발결과의 목표 대비 실적

(1) 연구성과 목표 및 달성도

(2) 연구성과 활용 목표
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나. 논문게재 성과
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다. 특허 성과

라. 기술료 징수 현황

마. 사업화 현황

간편 추출DNA

kit

사와 기술ZyGem

교류를 통한 간편

가축 추출 키DNA

트 사업

솔젠트 명현군 명57
간편 추출DNA

제품kit
-

10,000,000

원

10,000,000

원

Pig Designer
남원흑돈클러스터

사업단과 공급계약

정피엔씨

연구소
정영철 명11

생산이력을 위

한 기본프로그

램 및 농장관리

50,000,000

원

50,000,000

원
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바. 연구성과 홍보
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제 절2 연구개발의 활용계획

1. 연구결과의 활용계획

가. 국내산 브랜드돈육의 마켓팅 수단

그림 남원친환경흑돈클러스터사업단 브랜드육 고원흑돈 생산이력 추적시스템 구성도( 5-2-1) “ ”
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나. 년 시행될 농장단위 돼지이력제 적용2014

다. 부정유통 돼지고기의 원산지 판별
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라. 돼지고기 생산이력정보를 이용한 한국형 종돈개량

DNA를이용한생산이력제

DNA 샘플

DNA 샘플

DNA 셈플

데이터베이스

DNA

데이타베이스

DNA

DNA 샘플
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제 장6 연구개발과정에서 수집한 해외과학기술정보

제 절1 돼지 및 돼지고기의 원산지검증을 위한 프로젝트 리포트
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제 절2 캐나다 돼지의 개체식별 및 이력추적 시스템 연구
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제 절3 미국 가축 개체식별 및 이력추적 시스템 연구
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제 절4 중국과 돼지고기 이력시스템 개발IBM:

세계최대 업체인 과 세계최대 돼지고기 생산 및 소비국가인 중국이 돼지고기 이력추적시IT IBM

스템 개발을 완료하였다는 것을 에 발표함 사는 그동안 식품이력추적시스템을2011.12.20. . IBM

개발에 주력하여 생산농장에서부터 식탁에 까지 식품의 원산지과 유통경로 그리고 안전성에,

대한 정보 기술을 확보하였고 또한 전세계 농축산물의 유통경로를 추적할 수 있는cjfl ,

를 개발하여 농축산물의 무역에 활용될 수 있도록 하였음Global Traceability Network(GTNet) .
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