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모돈의 접종 스트레스가 
적고 식불이 없어 양질의 
초유가 많이 생성됩니다.

모돈의 접종 초유항체가가 
높아 자돈에게 전달되는 
항체가가 높습니다.

특수부형제 성분으로 
주사감이 부드럽고 
부작용이 적습니다.

풀무원다논 New CI 색상 규정

풀무원다논 New CI의 고유색상은 

별색 Pantone 368 C과

원색 C 55 / Y100를 사용할 수 있습니다.

풀무원다논의 이미지 통일성 강화를 위해

별색 Pantone 368 C의 사용을 권장합니다. 

Pantone 368 C
C 55 / Y100
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안녕하십니까?
2023년 한국축산학회 정기학술대회에 오신것을 환영합니다. 한국축산학회는 지난 2022년 

코로나 펜데믹이 끝나지 않았음에도 불구하고 제19차 아세아태평양축산학회를 성공적으로 

개최하여 우리나라의 앞선 축산 연구와 기술을 재확인하였습니다. 그동안의 정기학술대회는 

매년 전국 대학을 순회하며 개최하였으나, 이제 규모가 확장된 시설과 학술발표로 빛고을 
광주 김대중컨벤션센터에서 여러분을 맞이합니다.

이번 정기학술대회의 키워드는 탄소저감 입니다. 기조강연을 맡아주신 연사님들이 이 

주제와 관련된 내용을 발표해 주실 것입니다. 현재 축산에 대하여 잘못되고 과장된 탄소 

배출 문제가 금번 학술대회를 통하여 바로 잡아 축산이 환경을 살리면서 나아가 국민 먹거리에 기여한다는 점이 

올바르게 알려지길 희망합니다. 우리 축산분야 학자들과 학문 후속 세대들이 탄소저감에 대한 과학적인 실마리를 
찾는데 도움이 될 것이라 생각됩니다.

학술대회에 적극적으로 참여해주신 학회 회원님들과 이사님, 그리고 학회 실무진 여러분께 감사드립니다. 또한 
이번 학술대회를 전폭적으로 지원해 주시고 후원해 주신 광주관광재단과 강기정 광주광역시장님, 축산과학원 

박범영 원장님, 그리고 학회 후원을 해주신 많은 분들께 감사의 말씀을 드립니다.

Greetings and welcome to the 2023 International Symposium & Annual Meeting of Korean Society of Animal 
Sciences & Technology (KSAST).

Despite the hard conditions we had the past 3 years of Covid-19, Korea's advanced animal science research 
remains stronger than ever and successfully hosted the 19th AAAP Animal Science Congress in 2022. We proudly 
welcome you to the expanded facilities venue of academic presentations at the Gwangju Kim Dae-jung 
Convention Center. In the past, the annual meetings were hosted by a diverse network of universities within 
Korea.

Given this years theme keyword, "Low Carbon," the keynote speakers will give presentations on this subject. 
Through this KSAST Annual Meeting, we hope to dispel myths and exaggerations about carbon emissions in 
animal husbandry and inform the public that the animal industry can contribute to the preservation of the 
environment while also providing produce for the nation. Additionally, we believe that this meeting will assist the 
members of the Korean Society of Animal Sciences and future generations of scholars in discovering scientific 
clues for carbon reduction.

This KSAST Annual Meeting would not have been possible without the extraordinary efforts of the Program 
Committee, volunteers, and sponsors. Also, many thanks to the GJTO and Kang Ki-jung, the Mayor of Gwangju 
City, for their assistance in creating a successful meeting and extended thanks to all our session chairs, speakers, 
presenters, and exhibitors.

2023년 7월

(사)한국축산학회 회장

오 세 종
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2023년 한국축산학회 학술발표회가 우리 광주에서 열리게 된 것을 매우 뜻깊게 생각하며 

축하드립니다. 
광주를 찾아주신 모든 분께 감사와 환영의 인사를 드립니다. 더불어 행사준비에 애써주신 

한국축산학회 오세종 회장님을 비롯한 학회원과 관계자 여러분께도 감사의 마음을 전합니다. 
우리 광주는 지난해 말부터 최근까지 유례없는 가뭄위기를 겪으면서 기후위기의 심각성과 

탄소중립사회로의 전환에 대한 필요성을 절감했습니다. 그래서 이번 학술발표회의 주제인 
‘저탄소 친환경 축산’에 대한 논의에 많은 관심을 갖고 이를 정책적으로 담아낼 방법을 깊게 

고민할 것입니다. 
우리 광주의 축산업 규모는 그리 크지 않지만, 육류 소비가 증가하면서 전국적으로 축산업이 확대되고 있습니다. 

장점도 있지만, 그에 따른 위생과 환경문제에 대한 대책도 필요해 보입니다. 
소 한 마리에서 발생하는 연 평균 메탄가스 배출량이 소형차 1대의 배출량과 같습니다. 저탄소 친환경 축산

으로의 전환이 시급한 이유입니다. 
우리시는 정부와 함께 지속 가능한 축산환경 조성을 위해 깨끗한 축산농장 지정, 적정사육두수 관리, 메탄 발생 

저감사료 개발 보급, 가축분뇨 퇴․액비화 등 다양한 정책을 마련해 시행하고 있습니다. 
앞으로 더 나은 대안과 방안을 마련해 가는데 이번 학술발표회가 큰 도움이 될 것으로 생각합니다. 
풍성한 논의를 기대합니다. 광주에 계시는 동안 광주가 가진 맛과 멋도 마음껏 즐기시기 바랍니다.
감사합니다. 

2023년 7월

광주광역시 시장

강 기 정
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여러분 반갑습니다. 
2023년 한국축산학회의 학술발표회 개최를 진심으로 축하드립니다. 
한국축산학회는 1956년 10월 창립 하여 67년의 역사를 가진 우리나라 축산분야의 대표

학회입니다. 학회 설립 이후 지금까지 우리나라 축산업의 성장과 발전을 함께해 왔습니다. 
한국농촌경제연구원의 농업전망에 따르면 축산업 생산액은 2021년 기준 약 24조 6천억 

원으로 농업 생산액의 약 41.5%를 차지하고 있습니다. 또한 국내 육류 소비 증가와 가격 상승

으로 2032년에는 28조 7,410억 원에 이르고, 농업 생산액 중 축산업의 비중은 45%까지 

확대될 것으로 전망하고 있습니다. 
하지만 이러한 성장 전망에도 현재 축산업의 상황은 안도할 수 없습니다. 우리 앞에는 기후변화 가속화, 고령화, 

악성 가축질병의 상시 발생, 시장 개방 확대 등 많은 어려움이 놓여 있습니다. 또한 소비자들은 더 이상 생존을 

위해서 식품을 섭취하기보다 탄소중립, 친환경, 동물복지 등을 고려하고 윤리와 가치를 담아 소비하는 경향이 

늘어나고 있기 때문입니다. 
이렇게 중요한 시점에‘저탄소 친환경 축산’을 주제로 심도 있는 논의를 할 수 있게 자리를 마련하신 한국축산

학회 오세종 회장님을 비롯한 임직원 및 관계자 여러분께 감사드립니다. 
최근 미 FDA 및 농무성은 유전자편집기술로 생산된 돼지고기와 연어고기 그리고, 세포 배양으로 생산된 닭고기 

시판을 승인했습니다. 축산업에 주어진 난제 해결에 이러한 다양한 과학기술의 접목이 필요합니다. 한국축산학회 

회원 여러분들의 역할이 간절히 요구되는 시기입니다.
국립축산과학원에서도 축산분야 온실가스 배출량 산정에 필요한 축종별 국가고유 배출계수 개발과, 반추가축 

메탄 저감 사료 개발, 저탄소 사양관리 등 연구를 지속해오고 있습니다. 또한 축산 냄새 저감 기술과 가축분뇨의 

비농업계 이용 확대를 위한 기술 개발에도 연구 역량을 집중하고 있습니다.
‘저탄소 친환경 축산’의 실현은 학계와 산업계, 정책기관이 모두 힘을 모으고 축산농가와의 공감대 형성이 

되어야 가능할 것입니다. 
오늘 종합학술대회 자리에서 최근 부각되고 있는 저탄소 축산물 생산, 환경 친화적인 축산물 생산과 관련된 

최신기술들을 공유하고, 우리나라 축산업 발전방향을 모색하는 장이 되기를 기원합니다. 
끝으로 축산업 발전을 위해 밤낮으로 애쓰시는 회원님들의 노고에 다시 한 번 감사드리며, 여러분 가정에 늘 

행복이 충만하시길 기원합니다. 감사합니다. 

2023년 7월

국립축산과학원 원장

박 범 영



행사장 안내도
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 고온 및 밀집 사육 스트레스에 노출된 육계의 스트레스 저감 및 

장벽 기능 강화를 위한 기능성 사료 물질 개발 ······························································································  79
  Development of Functional Feed Materials to Improve Intestinal Barrier Functions 

and to Reduce Stress of Broiler Chickens raised under 
Heat Stress and High Stocking Density

  김 종 혁(Kim, Jong Hyuk) |  충북대학교
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학술대회 전체일정표

⬗ 광주 김대중컨벤션센터 컨벤션홀 (4층)

 2023년 7월 5일 (수)

장소

시간
김대중컨벤션센터�컨벤션홀�(4층)

14:00�~ 등록�및�접수�(2층)

15:00~15:20

개회사�:�오�세�종�(한국축산학회장)

환영사�:�강�기�정�(광주광역시장)

축��사�:�박�범�영�(국립축산과학원장)

15:20~16:20
Plenary�Lecture�1

김유용�교수�(서울대학교) 저단백질�양돈사료의�이용과�탄소중립

16:20~17:20 학회�시상�및�수상자�특강

16:20~17:20 축산�관련�학과�학과장�간담회(주관:�국립축산과학원,�3층�307호)

18:00~ 축산�기업과의�소연(小宴)�(홀리데이인호텔�3층�컨벤션1)�

 2023년 7월 6일 (목)

장소

시간�

김대중컨벤션센터�컨벤션홀�(4층)

208호
(2층)

214호
(2층)

209호
(2층)

212호
(2층)

08:00~ 등록접수�

08:30~09:00
포스터�부착(08:30까지)�

*주의:�포스터�게시시간�엄수�(08:30~16:50)

Plenary�Lecture�2�(컨벤션홀,�4층) ��좌장:�길동용�교수�(중앙대학교)

09:00~09:50
Dr.�Mingan�Choct�

(Univ.�of�New�England,�호주)
Sustainable�feed�formulation�for�poultry

10:00~12:30 마연구회�세션
영양사료
연구회세션

동물마이크로바이옴�
연구회세션

JAST�
학술윤리세션

12:30~13:20 정기총회�(컨벤션홀,�4층)

12:30~13:30 점심식사�(점심�미제공,�*상품권�대체)

Plenary�Lecture�3�(컨벤션홀,�4층)���좌장:�김민석�교수�(전남대학교)

13:30~14:20
Dr.�Frances�Cowley�

(Univ.�of�New�England,�호주)
Triumphs�and�troubles�in�trying�to�reduce�

enteric�methane�from�ruminants

14:20~15:00
휴��식�(Coffee�Break)�

포스터발표회(Ⅰ):�우수포스터�심사�(장소:�4층�로비)

15:00~17:00

����������������������카킬�애그리퓨리나�세션�(컨벤션홀,�4층)������좌장:�윤진현�교수(전남대학교)

�김정훈�박사�(카길애그리퓨리나�지속가능경영본부장)
�김동혁�박사�(카길애그리퓨리나�양돈연구기술부장)
�오준표�박사�(카길애그리퓨리나�축우연구기술부장)

��친환경�지속가능�경영�소개�
��지속가능축산을�위한�양돈연구
��저메탄사료�개발과�산업에의�적용

15:00~15:50

구두발표�I

208호(2층) 209호(2층) 210호(2층) 211호(2층) 212호(2층) 213호(2층) 214호(2층)

단위영양�(ⅰ)
좌장�송민호�교수

단위영양�(ⅱ)
좌장�조진호�교수

단위영양�(ⅲ)
좌장�공창수�교수

동물생명
공학

좌장�홍석만�박사

초지�및�환경
좌장�안희권�교수

축산물
이용�및�가공

좌장�
정사무엘�교수

반추영양
좌장�서자겸�교수

16:00~16:50 번식�및�생리
좌장�이영주�교수
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 2023년 7월 7일 (금)

장소

시간
김대중컨벤션센터�컨벤션홀�(4층)

08:00~ 등록접수

08:00~09:30 *주의:�포스터�게시시간�엄수�(08:30~15:00)

09:30~12:00

신진과학자�세션��������������������좌장:�김현범�교수�(단국대학교)

용해인�교수�(충남대학교) 식육�및�식육가공품�내�대기압플라즈마의�적용

장재철�교수�(경상국립대학교) 정밀�사료�공급과�지속�가능한�양돈�생산�

김종혁�교수�(충북대학교)
고온�및�밀집�사육�스트레스에�노출된�육계의�스트레스�

저감�및�장벽�기능�강화를�위한�기능성�사료�물질�개발

12:00~13:00 점심식사�(점심�미제공,�*상품권�대체)

13:00~13:50

구두발표�II

208호(2층) 209호(2층) 210호(2층) 211호(2층) 212호(2층) 213호(2층) 214호(2층)

단위영양�(ⅰ)

좌장�김종혁�교수

단위영양�(ⅱ)

좌장�장재철�교수

단위영양�(ⅲ)

좌장�최정석�교수

동물생명

공학

좌장�오상현�교수

초지�및�환경

좌장�김진수�교수

축산물

이용�및�가공

좌장�용해인�교수

반추영양

좌장�김명후�교수

13:50~15:00
휴��식�(Coffee�Break)

포스터발표회(Ⅱ):�우수포스터�심사�(장소:�4층�로비)

15:30~16:00 시상�및�폐회식�(컨벤션홀�4층)
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[2023 Annual International Conference of KSAST]

Date: July 5 (Wed) - 7 (Fri), 2023
Place: Kimdaejung Convention Center, Gwangju
Theme: “Low carbon to become environment-friendly animal industry”

 Wednesday, July 5 2023

Place

Time
Kimdaejung�Convention�Center,�Convention�hall�(4F)

14:00�~ Registration/reception�(2F)

15:00~15:20

Opening�Speech�:�Sejong�Oh�(President�of�KSAST)

Welcoming�Speech�:�Kang�Ki-jung�(Mayor�of�Gwangju)

Congratulatory�Address�:�Beomyoung�Park�(President�of�NIAS)

15:20~16:20

Plenary�Lecture�1

Prof.�Yoo�Yong�Kim�(Seoul�National�

University)

Utilization�of�Low-Protein�Swine�Feed�and�

Carbon�Neutral

16:20~17:20 The�grand�prize�winner’s�presentation

16:20~17:20

Discussion�session�with�heads�of�animal�science�departments

Hosted�by�NIAS

Rm.�307�(3F)

18:00~
Welcome�Reception�with�livestock�companies

(Convention�hall�1,�3F,�Hotel�Holiday�Inn)
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 Thursday, July 6 2023

Place

Time

Kimdaejung�Convention�Center,�Convention�hall�(4F)

Rm.�208 Rm.�214 Rm.�209 Rm.�212

08:00~ Registration/reception�(2F)

08:30~09:00
Poster�Setup�(until�08:30)

*Posters�must�be�set�between�08:30�AM�~�16:50�AM

Plenary�Lecture�2

Convention�hall�(4F)

09:00~09:50
Dr.�Mingan�Choct

(Univ.�of�New�England,�Australia)
Sustainable�feed�formulation�for�poultry

10:00~12:30
Horse�Research�

Association

Nutritional�Feed�

Research�Association

Microbiome�Research�

Association
JAST�Editorial�Meeting

12:30~13:20
Regular�General�meeting

Convention�hall�(4F)�

12:30~13:30
Break�Time

(Lunch�not�provided,�*Receipt�of�gift�certificates)

Plenary�Lecture�3

Convention�hall�(4F)

13:30~14:20
Dr.�Fran�Cowley

(Univ.�of�New�England,�Australia)

Triumphs�and�troubles�in�trying�to�reduce�
enteric�methane�from�ruminants

14:20~15:00
Break�Time

Poster�PresentationⅠ�:�Poster�review�(Lobby,�4F)

15:00~17:00

Cargill�Agri�Purina�session

Convention�hall�(4F)

Dr.�Kim,�Jeong-Hoon�(Cargill�Agri�Purina�Director�of�

Sustainable�Management)

Dr.�Dong�Hyuk�Kim�(Cargill�Agri�Purina�Director�of�

Swine�Research�and�Technology)

Dr.�Joonpyo�Oh�(Cargill�Agri�Purina�Director�of�Cattle�

Research�and�Technology)

Introducing�eco-friendly�

sustainable�management

Swine�Research�for�Sustainable�

Livestock�Farming

Development�and�Application�of�

Low-Methane�Feed�in�the�Industry

15:00~15:50

Oral�Presentation�Ⅰ

Rm.�208�

(2F)

Rm.�209�

(2F)

Rm.�210�

(2F)

Rm.�211�

(2F)

Rm.�212�

(2F)

Rm.�213�

(2F)

Rm.�214�

(2F)

Monogastric�
Nutrition�
(ⅰ)

Monogastric�
Nutrition�
(ⅱ)

Monogastric�
Nutrition�
(ⅲ)

Animal�
Biotechnology

Forage�
Science�and�
Environment

Utilization�
and�

Processing�
of�Livestock�
Products

Ruminant�
Nutrition

16:00~16:50

Reproduction�

and�

Physiology
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 Friday, July 7 2023

Place

Time
Kimdaejung�Convention�Center,�Convention�hall�(4F)

08:00~ Registration/reception�(2F)

08:00~09:30
Poster�Setup�(until�08:30)

*Posters�must�be�set�between�08:30�AM�~�16:50�AM

09:30~12:00

�Young�scientist�session

Prof.�Hae�In�Yong
(Chungnam�National�University)

Application�of�Atmospheric�Pressure�Plasma�in�

Meat�and�Meat�Processed�Products

Prof.�Jaecheol�Jang
(Gyeongsang�National�University)

Precision�Feeding�and�Sustainable�Swine�

Production

Prof.�Jonghyuk�Kim
(Chungbuk�National�University)

Development�of�Functional�Feed�Ingredients�for�

Stress�Reduction�and�Barrier�Function�

Enhancement�in�Broilers�Exposed�to�High�

Temperature�and�Crowded�Conditions

12:00~13:00
Break�Time

(Lunch�not�provided,�*Receipt�of�gift�certificates)

13:00~13:50

Oral�Presentation�II

Rm.�208�

(2F)

Rm.�209�

(2F)

Rm.�210�

(2F)

Rm.�211�

(2F)

Rm.�212�

(2F)

Rm.�213�

(2F)

Rm.�214�

(2F)

Monogastric�
Nutrition�
(ⅰ)

Monogastric�
Nutrition�
(ⅱ)

Monogastric�
Nutrition�
(ⅲ)

Animal�
Biotechnolo

gy

Forage�
Science�and�
Environment

Utilization�
and�

Processing�
of�Livestock�
Products

Ruminant�

Nutrition

13:50~15:00
Break�Time

Poster�PresentationⅡ�:�Poster�review�(Lobby,�4F)

15:30~16:00
The�Grand�Prize�winner’s�Presentation�&�Closing�Ceremony

Convention�hall�(4F)
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Poster� Presentation�Ⅰ

Thursday,� July� 6� 2023� 14:20~15:00(Convention� hall� :� Lobby,� 4F)

Date Section Number Poster No.

6

(Thur)

Monogastric�Nutrition 24 PA23001�~�PA23024

Animal�Biotechnology 16 PB23001�~�PB23016

Ruminant�Nutrition 23 PC23001�~�PC23023

Reproduction�and�

Physiology
9 PD23001�~�PD23009

Breeding�and�Genetics 7 PE23001�~�PE23007

Forage�Science�and�

Environment
22 PF23001�~�PF23022

Utilization�and�Processing�

of�Livestock�Products
5 PG23001�~�PG23005

Total 106

Poster� Presentation�Ⅱ

Friday,� July� 7� 2023� 13:50~15:00(Convention� hall� :� Lobby,� 4F)

Date Section Number Poster No.

7

(Fri)

Monogastric�Nutrition 23 PA23025�~�PA23048

Animal�Biotechnology 16 PB23017�~�PB23032

Ruminant�Nutrition 24 PC23024�~�PC23047

Reproduction�and�

Physiology
10 PD23010�~�PD23019

Breeding�and�Genetics 7 PE23008�~�PE23014

Forage�Science�and�

Environment
22 PF23023�~�PF23044

Utilization�and�Processing�

of�Livestock�Products
5 PG23006�~�PG23010

Total 107
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Oral� Presentation�Ⅰ

Thursday,� July� 6� 2023� 15:00~16:50� (Kimdaejung� Convention� Center� :� 2F)

※� 10min� per� each� presenter� /� Q&A� (5min)

Date Section Number Oral presentation No.

6

(Thur)

Monogastric�Nutrition 19 OA23001�~�OA23019

Animal�Biotechnology 7 OB23001�~�OB23007

Ruminant�Nutrition 4 OC23001�~�OC23004

Reproduction�and�

Physiology
4 OD23001�~�OD23004

Forage�Science�and�

Environment
6

OF23001�~�OF23004,�
OF23007,�OF23008

Utilization�and�Processing�

of�Livestock�Products
6 OG23001�~�OG23006

Total 46

Oral� Presentation�Ⅱ

Friday,� July� 7� 2023� 13:00~13:50� (Kimdaejung� Convention� Center� :� 2F)

※� 10min� per� each� presenter� /� Q&A� (5min)

Date Section Number Oral presentation No.

7

(Fri)

Monogastric�Nutrition 10 OA23020�~�OA23029

Animal�Biotechnology 4 OB23008�~�OB23011

Ruminant�Nutrition 3 OC23005�~�OC23007

Reproduction�and�

Physiology
4

OF23005,�OF23006,
OF23009,�OF23010��

Forage�Science�and�

Environment
3 OG23007�~�OG23009

Total 24

The grand prize winner’s presentation & Closing
▸ Date� :� Friday,� July� 7� 2023� 15:30� � ▸ Place� :� Convention� hall,� 4F
▸ Award� :� Sejong� Oh� (President� of� KSAST) ▸ Participants� :� all� members� and� winner�

(prize� draw� event)

※�The�oral�presentation�and�poster�presenters�will�have�an�award�ceremony�in�the�order�of�

the�closing�ceremony,�so�please�attend�(No�proxy�award�is�available,�and�if�the�winner�is�

absent,�the�next�winner�will�be�awarded).
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세부 일정 (7월 5일)

종�합�심�포�지�엄

2023년� 7월� 5일(수)� 14:00~18:00

 주�제:�저탄소�친환경�축산

Low� Carbon� to� become� environment-friendly� Animal� Industry

시���간 개회식�및�시상식

14:00�~ 등록�및�접수�

15:00~15:20

개회사�:�오�세�종�(한국축산학회장)

환영사�:�강�기�정�(광주광역시장)

축��사�:�박�범�영�(국립축산과학원장)

15:20~16:20
Plenary�Lecture�1

김유용�교수�(서울대학교) 저단백질�양돈사료의�이용과�탄소중립

16:20~17:20 학회�시상�및�수상자�특강

16:20~17:20 축산�관련�학과�학과장�간담회(주관:�국립축산과학원,�3층�307호)

18:00~ 축산�기업과의�소연(小宴)�(홀리데이인호텔�3층�컨벤션1)�
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세부 일정 (7월 6일)

한국축산학회�산하�연구회�행사

2023년� 7월� 6일(목)� 10:00~12:30

1.�마연구회�

 주�제� :�국내�말(馬)�과학�분야별�연구�성과

사회�:��박정웅�박사�(경북대학교,�마연구회�학술위원장)

09:00~10:00 등��록

10:00~10:10 개��회�/�회장인사�(회장:�윤민중�교수)

연��사����및����제��목

10:10~10:40
(20분�발표/�
10분�질의�응답)

최연주

(경북대학교)

Effects�of�training�program�and�human-horse�

interaction�on�behavioral�changes�in�young�horses

10:40~11:10
(20분�발표/�
10분�질의�응답)

박정웅

(경북대학교)

Molecular�biological�analysis�to�investigate�muscle�

injury�recover�related�gene�in�horse�derived�cell

11:10~11:40
(20분�발표/�
10분�질의�응답)

유지현

(농촌진흥청)
말�방목�효과�및�초지�이용기간�증진�방법

11:40~12:10
(20분�발표/�
10분�질의�응답)

정용욱

(경북대학교)

Gentle�rubbing�induces�hormone�level-related�

pair�bonding�and�stress�relief�in�receiving�horses�

and�giving�women

12:10~12:30 종�합�토�론��및��폐�회
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2.�영양사료연구회

 주�제� :�영양사료�기술과�산업

사회�:��김법균�교수�(건국대학교)

09:00~09:50 등��록

10:10~10:20 개��회�/�회장인사�(회장:�김유용�교수)

연��사����및����제��목

10:20~11:00�
백명기

(서울대학교)
한우�산업의�현황과�전망�및�근내지방�축적�조절�방안

11:00~11:40�
김상호

(케이애니웰)
산란계�사육시스템과�영양

11:40~12:20
김동혁

(카길애그리퓨리나)
분만전후�모돈의�전환기�관리

12:20~12:40 종합토론�및�폐�회

3.�동물마이크로바이옴연구회

 주�제� :�동물마이크로바이옴을�활용한�축산의�새로운�도약

사회�:��김영훈�교수�(서울대학교)

09:00~10:00 등��록

10:00~10:10 개��회�/�회장인사�(회장:�이상석�교수)

연��사����및����제��목

좌장:�김종남�교수�(동서대학교)

10:10-10:45
최양호�교수

(국립경상대학교)

Effects�of�nutritional�and�environmental�

conditions�on�broiler�growth�

and�cecal�metagenome

10:45-11:20
김기현�박사

(국립축산과학원)
Pet�nutrition�and�microbiome

11:20-11:55
김현범�교수

(단국대학교)

Understanding�the�pig�microbiome:�

Principles�&�Applications

11:55~12:30 종�합�토�론��및��발전방안�토의
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포스터발표회Ⅰ

2023년� 7월� 6일(목)� 14:20~15:00� (컨벤션홀:� 4층�로비)

발표일 분  야 편  수 포  스  터 NO.

6일

(목)

단위영양 24 PA23001�~�PA23024

동물생명공학 16 PB23001�~�PB23016

반추영양 23 PC23001�~�PC23023

번식�및�생리 9 PD23001�~�PD23009

유전�및�육종 7 PE23001�~�PE23007

초지�및�환경 22 PF23001�~�PF23022

축산물이용�및�가공 5 PG23001�~�PG23005

소계 106

구두발표회Ⅰ

2023년� 7월� 6일(목)� 15:00~16:50� (김대중컨벤션센터:� 2층)

※�발표자� 1인당� 10분�발표� /� 5분�질의�및�응답

발표일 분  야 편  수 구두발표 NO.

6일

(목)

단위영양 19 OA23001�~�OA23019

동물생명공학 7 OB23001�~�OB23007

반추영양 4 OC23001�~�OC23004

번식�및�생리 4 OD23001�~�OD23004

초지�및�환경 6
OF23001�~�OF23004,
OF23007,�OF23008

축산물이용�및�가공 6 OG23001�~�OG23006

소계 46
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세부 일정 (7월 7일)

신진�과학자�특강

2023년� 7월� 7일(금)� 09:30~12:00

좌장: 김현범 교수 (단국대학교)

시 간 연  사 제  목

09:30~10:10
용해인�교수�

(충남대학교)
식육�및�식육가공품�내�대기압플라즈마의�적용

10:10~11:00
장재철�교수�

(경상국립대학교)
정밀�사료�공급과�지속�가능한�양돈�생산�

11:00~12:00
김종혁�교수�

(충북대학교)

고온�및�밀집�사육�스트레스에�노출된�육계의�스트레스�저감�

및�장벽�기능�강화를�위한�기능성�사료�물질�개발

구두발표회Ⅱ

2023년� 7월� 7일(금)� 13:00~13:50� (김대중컨벤션센터:� 2층)

※�발표자� 1인당� 10분�발표� /� 5분�질의�및�응답

발표일 분  야 편  수 구두발표 NO.

7일

(금)

단위영양 10 OA23020�~�OA23029

동물생명공학 4 OB23008�~�OB23011

반추영양 3 OC23005�~�OC23007

초지�및�환경 4
OF23005,�OF23006
OF23009,�OF23010

축산물이용�및�가공 3 OG23007�~�OG23009

소계 24
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포스터발표회Ⅱ

2023년� 7월� 7일(금)� 13:50~15:00� (컨벤션홀:� 4층�로비)

발표일 분  야 편  수 포  스  터 NO.

7일

(금)

단위영양 23 PA23025�~�PA23048

동물생명공학 16 PB23017�~�PB23032

반추영양 24 PC23024�~�PC23047

번식�및�생리 10 PD23010�~�PD23019

유전�및�육종 7 PE23008�~�PE23014

초지�및�환경 22 PF23023�~�PF23044

축산물이용�및�가공 5 PG23006�~�PG23010

소계 107

발표논문시상식 및 폐회식
▸ 일�시� :� 2023년� 7월� 7일(금)� 15:30�
▸ 장�소:� 컨벤션홀� 4층
▸ 시�상� :� 오세종�한국축산학회장
▸ 대�상:� 전� 회원�및� 수상자(경품추첨행사)

※�구두발표�및�포스터�발표자는�폐회식순에�시상식이�있으니�전원�참석하여�주시길�부탁드립니다.

(대리수상은�불가하며�수상자가�불참�시,�차�순위자에게�시상합니다)
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2023년도� Plenary� Lecture
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저단백질 양돈사료의 이용과 탄소중립
Utilization of Low Protein Swine 
Feed and Carbon Neutrality

김�유�용

Kim,� Yoo� Yong�
(서울대학교)

(Seoul National University)

Curriculum Vitae
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Sustainable feed formulation for poultry

Overview

Sustainable poultry production requires the industry to remain economically viable while implementing 
environmentally friendly and socially responsible practices throughout the entire poultry production 
system, which includes breeding, rearing, feed management, waste management, and animal welfare. The 
definition of sustainable systems are ones which “meet the needs of the current generation without 
compromising the ability of future generations to meet their own needs”.

There is now an overarching imperative for sustainability, given by the global net-zero emissions 
target. The momentum to curb temperature rises and cut harmful greenhouse gas (GHG) emissions is 
strong, with more than 70 countries - representing more than ¾ of global emissions - committing to net 
zero by 2050. Agriculture accounts for 18.4% of GHG emissions, of which poultry production 
contributes a small proportion, estimated to be around 9% of total sector emissions (1.66% of global 
emissions in 2018, according to the United Nations). This includes: livestock emissions from crop 
production for feed, land use, manure management, water usage, meat or egg processing, and energy use 
along the chain. Of course, emissions are not uniform across countries, regions and locations as there are 
numerous influencing factors such as production systems, management practices, dominant animal protein 
sources and overall economic development.

Kleyn and Ciacciariello (2023) aptly summarised the four key elements of sustainability for the poultry 
industry termed the “4E’s of sustainability”. Environmental, Ethical, Economic and Enactment. All four 
elements have a strong relationship with feed. This is because feed accounts for 60 – 80% of production 
costs for poultry. Thus, the sustainability of poultry production can never be achieved if the role of 
nutrition is not properly considered. 

Some key aspects for these four “E’s” are unpacked below to briefly illustrate the role of feed and 
nutrition in sustainability for the poultry industry. Some principles should be applicable to other animal 
industries as well.

The 4 E’s of sustainability

Environmental Impact

Poultry production has a low carbon footprint (Our World in Data, 2023). However, carbon footprint 
is only one of many elements that determine sustainability. Sustainable practices for poultry production 
include reducing water and energy consumption, mitigating greenhouse gas emissions, managing and 
recycling waste effectively, and reducing pollution and nutrient runoff. So how feed formulation and 
nutrition play a role in the environmental impact of poultry production? 

Proper feed formulation relies on an accurate nutrient database and a good knowledge of the animal 
for which the feed is intended. A well-balanced diet will provide all the necessary nutrients to the bird 
to convert feed efficiently. Today, a broiler chicken fed a balanced diet under a reasonable husbandry 
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condition is expected to exceed a body weight of 2,650g with a total feed intake of 4,055g or less, i.e., 
a feed conversion ratio (FCR) at around 1.53. If this is improved by 3-conversion points, i.e., reducing 
the FCR from 1.53 to 1.50 (or approximately a 2% improvement), it will save 80g of feed per bird. 
Which for a poultry company producing a million birds per week means 80 tonnes of feed saved per 
week or 4,160 tonnes of feed saved per year. Because it produces the same amount of meat but uses 
less feed, it represents less land used to grow the feed crops, less energy required to transport the feed, 
less electricity consumed to produce the feed. More importantly, it means 4,160 tonnes less excreta dry 
matter end up in the environment.

Kim et al. (2021) quantified and characterised the undigested components in the excreta of broiler 
chickens fed a commercial standard diet. The chickens were healthy and performed above the breed 
standard in their study. It revealed that at day 12, 34.3% of a wheat-based diet and 35.2% of corn-soy 
diet were undigested and at day 35, 32.0% of the wheat-based diet and 31.5% of the corn-soy diet were 
undigested, only around 3 percentage point improvement in digestion between day 12 and day 35. 
Approximately 50% of the organic matter in the undigested components consisted of non-starch 
polysaccharides and lignin (the two constituents of fibre in feed). This suggests that nutrition science has 
much to offer in increasing the utilisation of fibre in feed via a myriad of possible routes such as the 
use of enzymes, processing technologies and physicochemical treatments.

Ethical production of food

Ethical production of animal proteins requires that the animals are raised without damaging the 
environment, given feed that has no harm to human health or the ecosystem, and are managed in a 
welfare friendly manner. Feed formulation must incorporate an increasing level of novel raw materials 
such as algae, single cell proteins and insects; certain by-products not used as human food, and waste 
streams from food services, milling industries, primary industries and manufacturing. In Australia, food 
wastes account for 5% of greenhouse gas emissions (Arcadis, 2019). Uwizeye et al. (2019) estimated 
that feeding food wastes to commercial pigs grown worldwide would increase nitrogen use efficiency, 
reduce nitrogen losses, and achieve savings of 31 million tonnes of soybean and 20 million tonnes of 
grain, which represents an equivalent of 16 million hectares of land use. 

All nutrients are required for one purpose or another in the animal, be it carbohydrates for energy; 
proteins for provision of amino acids for growth and body functions; or minerals for skeletal 
development and components of metal-containing proteins and hormones. In theory, any deficiency - 
however small that is - can affect health and hence welfare of the animal (McDonald et al., 2011). 
Thus, the role of feed formulation in animal welfare is immense because adequate nutrition is essential 
for the health of animals, and hence their welfare. There are numerous examples that show the 
inseparable link between nutrition, health and welfare in animals. One of the obvious examples is, an 
imbalance of minerals can lead to wet droppings in poultry, leading to major welfare issues, like 
increased incidence of breast blisters, hock burn and outbreaks of disease. 
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Economic considerations

Sustainability in an economic sense is a complex question as it concerns the whole agricultural sector 
or even a whole nation. Thus, only one example is given here to illustrate how economics, feed 
formulation and animal welfare are interwoven in the poultry industry.  Necrotic enteritis is the most 
economically devastating disease for the broiler chicken industry and it is estimated to cost the global 
industry around $6B per annum (Moore, 2016). Indeed, there is a clear link between the use of viscous 
grains (rye, barley and wheat) and the outbreak of necrotic enteritis in broiler chickens (Kaldhusdal, 
2000). Feed formulation that judicially uses feed additives, such as the use of enzymes to degrade the 
soluble non-starch polysaccharides present in viscous grains, can ameliorate the economic impact of the 
disease. 

In addition, the interaction between genetics and nutrition is the key driver for productivity gain in the 
poultry industry. Indeed, selecting and breeding poultry for improved productivity, disease resistance, and 
resource efficiency contributes has been phenomenal over the past 60 years. In 1995, it would take 52 
days for a broiler chicken to reach 2.3kg body weight with an FCR of 2.00. Today, it only takes 29 
days to reach 2.3kg body weight with an FCR of 1.35. While genetic selection accounts for the main 
proportion of this improvement, without feed formulations taking into account over twenty different 
nutrients and energy, even the best genetics can not perform. Thus, sustainable poultry production will 
need both genetic advancements and nutrition technologies.

Enactment of sustainable practices

Although the role of feed formulation in sustainability is one distinct practice that can be implemented, 
it should not be considered in isolation. Advanced feed formulation will rely on precision nutrition, 
which, in turn, will rely on accurate knowledge of the ingredients in terms of their chemical 
composition, physical properties, physiological impacts and nutritional attributes. Furthermore, precision 
nutrition considers the precise nutrient requirements of the animals and their responses under various 
husbandry environments. Precision nutrition can enable a formulator to produce feed that minimises waste 
and maximises feed efficiency, which, in turn, will reduce the environmental impact of poultry 
production. Formulations can also be used to counter the impact of necrotic enteritis, leading to better 
welfare outcomes and economic returns to the farmer. 

Sustainable poultry production seeks to balance economic viability with environmental stewardship and 
social responsibility. It aims to meet the growing global demand for poultry products while minimising 
negative impacts on the environment, promoting animal welfare, and supporting the long-term 
sustainability of the industry. However, enactment of sustainable practices is often hindered by conflicting 
demands by society. For instance, the public is becoming discerning in choosing food that they consume. 
This has translated into four major moves over the past twenty years. First is the removal of 
antimicrobials from feed. Although it addresses the public demand on one hand, it has made poultry 
production more susceptible to disease, leading to increased morbidity in animals. Second is transitioning 
to a free range system. But the free range system uses more land, is less efficient and the animals are 
more prone to diseases. Third is the use of all vegetable diets in some countries, leading to the 
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exclusion of some high value by-products from feed formulation, which often end up as waste. Fourth is 
a demand for organic products and the ban of GMO ingredients from animal feed. Organic production is 
much more emissions intensive whereas GMO crops are high-yielding, water efficient and less reliant on 
chemicals.

Therefore, enactment of sustainability practices is a societal responsibility and it requires visionary 
leadership, global collaboration and a long term effort by everyone. Feed formulation is one of the 
low-hanging fruits that can be deployed to ensure that poultry production meets specific sustainability 
criteria and consumer expectations.
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Triumphs and troubles in trying to reduce 
enteric methane from ruminants

Introduction

Methane (CH4) emissions are a focus of global action to reduce greenhouse gas (GHG) induced 
climate change, with attention heightened since the signing of the Global Methane Pledge in 20@@. 
Enteric CH4 from domestic ruminants is a small contributor overall to GHG emissions, and it has been 
argued that as a biogenic (as opposed to anthropogenic) GHG source, this should be considered part of 
‘background’ pre-existing emissions. Nevertheless, the short lifespan of CH4 in the atmosphere means that 
if enteric CH4 emissions can be reduced, this could achieve a fast impact on climate change by 
removing CH4 from the atmosphere, and offset historical anthropogenic emissions of longer life-span 
GHGs.

Research to measure livestock CH4 emissions (and their inhibition) is not a new field, and we have 
many tools at our disposal now to measure CH4 from ruminants, but all these tools have strengths and 
weaknesses in their application. Significant research effort is currently being expended globally to develop 
strategies to inhibit the production of enteric CH4, but even though in many cases the fundamental 
science is not completely novel, very few strategies have yet been widely commercialised. This paper 
discusses the state of these research, development and adoption pathways to reduce enteric CH4 in 
ruminant livestock industries.

Measuring methane

To provide high confidence data on the efficacy of methane inhibiting strategies, replicated research 
trials are required. The gold standard method for measurement of methane is the fully-enclosed 
respiration chamber, where total emissions from the measurement period are captured and analysed. Such 
facilities are few on a global level (20 or fewer chambers for each species on each continent, and the 
largest facility with 10 chambers), which limits the statistical power of research experiments, and 
therefore the scale of inhibition which can be detected. Respiration chambers by design poorly replicate 
production environments, in particular, grazing systems. Greater replication, measured in-field, can be 
achieved with equipment such as Greenfeed Emissions Monitors™ (C-Lock, South Dakota) and 
sulphur-hexafluoride (SF6) but these measurement systems also pose challenges in terms of scale, 
accuracy, deployability, and replicability in many production settings. All in vivo methodologies are 
expensive and challenging to implement at scale. Preliminary screening of potential CH4 inhibitors thus 
often relies on in vitro incubations of rumen fluid, but overall, there has been notable inconsistency 
between in vivo and in vitro results, such that not only are promising in vitro results often not replicated 
in vivo, but results showing little effect in vitro, in some cases demonstrate greater efficacy in vivo. 
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Inhibiting enteric methane emissions

Research on strategies to inhibit enteric CH4 production fall into several mechanistic categories: 
blockers of the enzymes catalysing reactions involved in methanogenesis (such as 3-nitrooxypropanol 
(3-NOP) and bromoform (CHBr3)); alternative electron acceptors to compete with carbon for hydrogen 
(also called alternative hydrogen sinks, such as oxygen); strategies targeting the ecology of the 
microbiome and therefore its fermentation products (such as antimicrobials and probiotics, as well as 
vaccination); and systems-based changes (such as changing dietary starch and lipid content; and genetic 
selection) which may target a range of mechanistic traits. 

In a review of 10 leading chemical groupings of methane-inhibiting feed additives, (Hegarty et al., 
2021) found that only two (3-NOP and Asparagopsis (red algae) have routinely been able to suppress 
ruminant enteric CH4 production by more than 20 %. Certainly, these two are outstandingly effective, 
with research at the University of New England demonstrating 98% abatement of CH4 in cattle fed a 
feedlot total mixed ration (TMR), supplemented with either product. Most other classes of these 
feed-based inhibitors are unable to suppress CH4 by more than 10 %. 

Almost all research into feed additives has been conducted by animals fed TMRs, where each 
mouthful of CH4-generating feed also contains the bioactive inhibitor. To suppress CH4 emissions from 
grazing ruminants, feed additives must be able to be effective when provided intermittently, and yet not 
only has almost no research been conducted to support such systems, but not a single feed additive 
manufacturer currently considers grazing livestock an extremely high priority market (Hegarty et al., 
2021). In the absence of near-term solutions from feed additives, genetics and improvements to the 
feedbase may play a role in reducing emissions from grazing livestock, yet both have significant 
impediments to adoption and achievement of CH4 inhibition. 

Achieving reduced livestock carbon footprints

All feed additive strategies will come at a cost, and so, in the absence of emissions penalties (such as 
a carbon tax or tariff) a productivity co-benefit will need to be established to support the business case 
for widespread adoption. There is insufficient evidence as yet that any CH4-suppressing feed additive is 
able to consistently increase livestock productivity. Where there are indications of co-benefits, this is 
mostly no more than 5 % of current productivity. To statistically detect this level of improvement, very 
large in vivo trials are required, with 15 or more replications per treatment. However, without a strong 
body of evidence, adoption of producers may be very limited. 

Genetic selection of low CH4-emitting animals is the only strategy which is applicable across all 
production systems (Hegarty et al., 2022). The rate of genetic change in CH4 emissions is slow, likely < 
1 % per annum, but is permanent if selection pressure is maintained. As for feed additives, the value of 
selection for low CH4-livestock, and the correlation with other productive traits, will need to be defined 
before adoption will be widespread.

Diets containing more water-soluble carbohydrates and starch are known strategies to reduce yield of 
CH4 per kg of feed intake. Improvements to the feedbase to improve productivity are thus attractive 
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strategies that potentially offer a win-win outcome of reduced CH4 yield and improved production 
efficiency. This puts pressure from two axes on CH4 intensity (g of CH4/kg of animal product). Yet 
because daily intake tends to rise as diets become more digestible, this can cause CH4 production 
(kg/animal.day) to rise. A system of policy incentives needs to be put in place if farmers to encourage 
farmers to not respond to increased production efficiency by raising more stock, and thereby increasing 
total CH4 emissions. 

Conclusion

Despite intense research focus in recent years, the R&D pathway to widespread adoption of strategies 
to inhibit enteric CH4 is still in its infancy. Significant further research is required to find new CH4 
inhibiting feed additive products, to develop selection indices for low CH4 livestock and to demonstrate 
the business case for adoption of these strategies. However, if farmers can adopt a combination of 
improved production efficiency, lower genetic CH4 production, and inhibited CH4 production by feed 
additives; and, especially in grazing systems, promote landscape carbon sequestration; then livestock 
systems have the potential to not only reach carbon neutrality, but become carbon negative.
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Precision feeding and sustainable swine production 
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The livestock industry faces several challenges, such as increasing production costs, managing livestock 
wastes, increasing demand for producing functional additives from producers, developing biosecurity, 
ensuring animal welfare, and preparing for the impacts of climate change. To cope with these risks, 
there is a wide scope to improve livestock sector practices so that they are more sustainable, and 
equitable. Sustainable swine production (SSP) is the effective and efficient rearing of livestock with 
neutral socio-economic and environmental outcomes. The objective of SSP is to 1) reduce greenhouse 
gas emissions, 2) maintain biodiversity, 3) provide ecosystem services, 4) improve nutrient cycling, and 
5) increase soil carbon sequestration. Animal feed is a major component of the environmental 
sustainability of livestock production systems. Specifically, nitrogen (N) emissions from pork production 
systems have several detrimental environmental consequences, because of the low efficiency of converting 
dietary protein into carcass lean and the high environmental impact of various types of N losses. Major 
advancements in the development and use of accurate feed formulation approaches and precision feeding 
technologies can greatly enhance profitability, the efficiency of energy, and nutrient utilization to achieve 
sustainable production of high-quality and safe pork while minimizing negative environmental impacts. 
Life cycle assessment (LCA) of environmental impacts of food production systems has become a widely 
accepted reference method for guiding decisions and transitioning toward more globally sustainable food 
production and consumption patterns. Formulating diets multi-objectively (use of eco-friendly, and local 
feed ingredient) represents an efficient way to reduce the environmental impacts of pig production 
without compromising animal performance. Therefore, future swine feeding programs must be designed 
not only least-cost basis, but they must also minimize the environmental footprint of pork production by 
adopting multi-objective feed formulation in combination with precision nutrition practices.

Keywords: livestock industry, multi-objective feed formulation, nitrogen emission, precision swine 
nutrition, sustainable swine production
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㈜에이피엠엔지니어링 

실시간 CO2/CH4 및 N2O/CO 연속측정기 

도심 내 온실가스 배출량 평가 및 온실가스 측정망 적용 

N2O, CH4, CO, CO2 (δ13 C 및 δ180 포함 ) 
실시간 동시 분석 

TC, OC, EC, BC 연속 자동 측정 

미세먼지 입자에 의한 빛의 산란 계수 연속 자동 측정 

Nephelometer 

Carbonaceous Aerosol Speciation System  

Water-based Wide-range Ambient  
Monitoring Scanning Mobility Particle Sizer 

대기 및 실내 공기질 모니터링 
0.5~20um 입경분포 측정 

대기  및 기후 연구, 10~800nm 입경분포 측정 

Multicompound Gas Analyzer 
온실가스 및 대기오염물질 

실시간  동시 분석 

Aerodynamic Particle Sizer 

Trace Greenhouse Gas & Isotope Analyzer 

대기 및 온실가스 측정 최적의 솔루션! 







모돈의 접종 스트레스가 
적고 식불이 없어 양질의 
초유가 많이 생성됩니다.

모돈의 접종 초유항체가가 
높아 자돈에게 전달되는 
항체가가 높습니다.

특수부형제 성분으로 
주사감이 부드럽고 
부작용이 적습니다.



50년 유산균 연구 기술력으로 만들어진 프로바이오틱스,

마이크로바이옴 연구 기반의 과학성과 프리미엄 가치를 제공합니다.

프로바이오틱스는 hy
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“저탄소 친환경 축산”
Low Carbon to become 

environment-friendly Animal Industry

모돈의 접종 스트레스가 
적고 식불이 없어 양질의 
초유가 많이 생성됩니다.

모돈의 접종 초유항체가가 
높아 자돈에게 전달되는 
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풀무원다논 New CI 색상 규정

풀무원다논 New CI의 고유색상은 

별색 Pantone 368 C과

원색 C 55 / Y100를 사용할 수 있습니다.

풀무원다논의 이미지 통일성 강화를 위해

별색 Pantone 368 C의 사용을 권장합니다. 
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