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Welcome Address

Forum Chairman
Dr. Shu-Yin Wang, the President of the Chinese Society of Animal Science

Dear friends:

I am Shu-Yin Wang, the President of the Chinese Society of
Animal Science and also representing the organization committee of

“Thedth International Animal Precision Nutrition Forum”.

CSAS was established in 1971 with the purpose of research,

academic development in animal Science.

We have organized the forum 4 times in a roll, and joined by the

World Poultry Science, Taiwan branch since the 2nd year.
We eagerly await your participation for this upcomingexciting event.

This forum will be held at the Taipei Nangang Exhibition center on September 10th 2024,
which will invite scientists and experts from academic institution or global corporations from

all sides to discuss 4 key themes about the new trend of animal precision nutrition.

We hope that anyone who is interested in the research and application of animal precision
nutrition can come to Taiwan, exchange and pool ideas and experiences with others, and share

the latest research results on animal precision nutrition.
We will welcome you with open arms.

Looking forward to seeing you in Taipei.
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Welcome Address

Forum Chairman
Dr. Jeng-Fang Huang, the President of the Taiwan Branch of The World' s Poultry Science Association

Hello everyone! I am Dr. Jeng-Fang Huang, President of the 4
Taiwan Branch of The World’s Poultry Science Association, WPSA.
I sincerely welcome you to The 4th Animal Precision Nutrition

International Forum Taiwan 2024!

WPSA Taiwan Branch was established in 1989. Our mission
is to promote poultry academic research, education, and to enhance
international academic exchanges. With the global trend of reducing

carbon emissions in the livestock industry, precise nutrition

management and strategies for the livestock industry have become g

crucial!
This year’s international forum will focus on four main themes:
Firstly, trends in nutritional utilization for companion animals and economic animals,
Secondly, applications of biotechnology and feed additives in precision nutrition,
Thirdly, circular economy and precision nutrition,
Lastly, development of precision nutrition facilities and technologies.

We believe these topics will provide you with the latest and most innovative knowledge
on green feeding precision nutrition management. Together, we can spark new ideas for the

development of Taiwan’s and your country’s low-carbon livestock industry.

We are honored to co-host the Forum with the Chinese Society of Animal Science, here
at the Taipei Nangang Exhibition Center. We warmly welcome experts and scholars from the
animal nutrition industry, government, and academia, to join us in discussing the latest trends
in precision nutrition management and formulating strategies. You are all key players in driving

the low-carbon development of Taiwan's and your country’s livestock industry!

Let's MEET again on September 10th in Taiwan!
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The 4" Animal Precision Nutrition International Forum Taiwan 2024
-Innovative Pathways in Precision Nutrition and Circular Economy

AGENDA

A Date: 2024/09/10 (Tuesday)

A Venue: Taipei Nangang Exhibition Hall, Taiwan

A Endorsed by: Ministry of Agriculture

A Organized by: Chinese Society of Animal Science, World's Poultry Science Association-
Taiwan Branch

A Co-organized by: Taiwan Livestock Research Institute, Ministry of Agriculture, Taiwan

Institute of Economic Research
A Managed by: MY Exhibition Co., Ltd.

09/10, 2024

Event / Topic Speaker

08:30-09:00 | 30 | Registration

09:00-09:05 | 5 | Opening Remarks

Keynote 1 Speaker: Dr. Robert (Bob)
09:05-09:35 | 30 | The future of precision nutrition in Buresh (USA)/Novus

broiler production International, Inc.

Session 1

Optimizing Nutrition Trends for

Companion and Commercial Animals

Using Commercial Enzymes for Energy
09:35-10:05 | 30 | Conservation, Carbon Reduction, and
Pollution Control in Feed

Chi-chen Chen, Ph.D. / GO
FAR INTL. CO., LTD.

I-Chen Liu/Chief of

Trends of Precision Nutrition in the Pet | Research Division VII of
10:05-10:20 | 15 ] )
Industry Taiwan Institute of

Economic Research

Mei-Fong Lin, Ph. D. /
Precision Nutrition for Companion Department of Animal
10:20-10:50 | 30 , .
Animals Science and Technology,

National Taiwan University

VII
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Event / Topic Speaker
10:50-11:00 | 10 | Coffee Break
Session 2
Applying Biotechnology and Feed
Additives in Precision Nutrition
L Eric Y.L., Tai, General
Application of compounded Xylanases )
11:00-11:30 | 30 ) Manager / TEC BioWorks
on Growth Performance of Broilers
Co., Ltd.
Identification, analysis, and Chang, Chi-Sheng,
optimization of the gut microbiomes Assistant Professor / Chinese
11:30-12:00 | 30 | of Taiwan pig breeds at the Central Culture University
Performance Test Station using next- Kim Forest Enterprise Co.,
generation sequencing Ltd.
Charting Animal Precision Nutrition: Mr. Chris Jackson / UKTAG
12:00-12:30 | 30 ) . . . .
Breeding & Biosecurity Perspectives Director
12:30-12:45 | 15 | Moderated Discussion
12:45-13:40 | 55 | Lunch
Keynote 2
) ) Speaker: Paul Lu,
13:40-14:10 | 30 | Feed Ingredients as an Effective Tool to ]
: Consultant / Triple A
Reduce Carbon Footprint
Session 3
Circular Economy and Precision
Nutrition Applications
Production and Application Po-Lun Chien, Chairman /
14:10-14:40 | 30 | Achievements of Black Soldier Fly in InnoRs Biotechnology
Feed Industry of Taiwan Co., LTD.
Tung Lung Kuo PhD
) ) ) candidate / Department
A Brief Discussion of Raw Feather . .
14:40-15:10 | 30 . of Animal Science and
Rendering Methods ) )
Technology, National Taiwan
University
15:10-15:30 | 20 | Coffee Break

VIII
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Event / Topic
Session 4
Development of Precision Nutrition
Facilities, Equipment, and Technology
Mr. Ame Heuer-Amandus
Unlocking Precision Nutrition: Kahl’s Senior Asia Pacific
Maximizing Animal Health Through Area Manager/Amandus
15:30-16:00 | 30 . .
Feed Processing with KAHL expander | Kahl
technology Agriasia Development
Corporation
Innovative Technologies for Precision
. . } Mr. Frank Andreasen
16:00-16:30 | 30 | Feeding and Delivery in Modern .
] /Landmeco / Director
Poultry Farming
Dr. Yu-Chuan Liang /
The Precise Role of Al in Antibiotic- Agricultural Biotechnology
16:30-17:00 | 30 . .
Free Poultry and Livestock Feeding Research
Center
17:00-17:15 | 15 | Moderated Discussion
17:15-17:30 | 15 | End of Symposium
18:00-20:30 | 150 | Gala Dinner

IX




F RS A BREHE
— R E R R GBI

i

&HMM 1202459 A 10 8
RIS T E kbR A
TS VER e

EMBE D PEERET  MRREETEN NG
BB L ERE AR - BRI R
CUSERE EY S Ll PN

09/10, 2024

@A

08:30-09:00 | 30 | #RZ|

09:00-09:05 | 5 | ¥
$rEH 1 HRREREZLTH R

The future of precision nutrition in | & Novus International

09:05-09:35 | 30

broiler production Executive Manager
M E PO RS B RRER Dr. Robert (Bob) Buresh
Session 1

HEAZ By 2 S 48 R By 04 3 A R A 3
R AR R EAT R R AR R | RS ERE

09:35-10:05 | 30

AR T R BRAF A+
10:05-10:20 | 15 | A ES HE LMY é%%ﬁm%%m%t%
PR Rk
SEEREFHHAFER
10:20-10:50 | 30 | H:48 Epah o4 425 & 5t &
S €
10:50-11:00 | 10 | %4k
Session 2
A M 3 A SRR i AR S R
J&




09/10, 2024

@Az

MERTEESRERN LGN EREK | 8B ERNA RS
11:00-11:30 | 30 . ~
# WA IR 1S
. . AR N A R E)
F R R AR R EAT 2 AR RRAR . \ .
11:30-12:00 | 30 | TR e Pt LT
5T 3k 74 1% oy 1 T AR AIFAT o
TRoBL % Bh 3R HA%
Charting Animal Precision Nutrition:
Breeding & Biosecurity Perspectives UKTAG Director
12:00-12:30 | 30 \ . o . ,
R AL A My 2 0 IR EEIR ST B 4F | M. Chris Jackson
12:30-12:45 | 15 | 42651+
12:45-13:40 | 55 | F&
AR 2 TripleA M & i fir 48 &
3:40-14:10 | 30 | TEREZ o ripleA % HEs 324
B R YRR R TR | E R
Session 3
TR IR E
. . B £ M A B Ry A FR
Rk G B AR 60 L B PRI AT
14:10-14:40 | 30 | ., 7]
L . N
s EFR
TR EREEMATE
14:40-15:10 | 30 | &R BACH 7 ik HAr i &
36 R AR EA
15:10-15:30 | 20 | 4%
Session 4
A AR S RS LB AT R
Unlocking Precision Nutrition:
Maximizing Animal Health Through | iE 5] B 2 B 43 PR 3]
Feed Processing with KAHL expander | Amandus Kahl Senior Asia
15:30-16:00 | 30 .
technology Pacific Area Manager
id i KAHL #9479 4w T 0% AL 32 45 # | Mr. Arne Heuer
HE MRS R

XI




09/10, 2024

®AT

Innovative Technologies for Precision
Feeding and Delivery in Modern Landmeco Asia Sales
16:00-16:30 | 30 | Poultry Farming Director
B R GBI b My A A H2 8269 8197 | Mr. Frank Andreasen
3k Ay
bk A R R K A WAk
16:30-17:00 | 30 | Al A& &4 & &y f & Ui
R L
17:00-17:15 | 15 | &x65t
17:15-17:30 | 15 | B&
18:00-20:30 | 150 | Gala Dinner( & %8 /h# & )

XII




The 4™ Animal Precision Nutrition International Forum Taiwan 2024

=W Zw RS ARG

CONTENTS

Keynote 1
The future of precision nutrition in broiler production
Novuslnter national, Inc./Executive Manager / Dr. Robert (Bob) Buresh:«««--«+eeeeeeeeneeiniicinninn

Session 1
Optimizing Nutrition Trends for Companion and Commercial Animals
Chairperson: World’s Poultry Science Association-Taiwan Branch/President
JENG-FANG HUANE ++++++++++sessesesettmetststtsi ittt

Using Commercial Enzymes for Energy Conservation, Carbon Reduction, and Pollution
Control in Feed
GO Far Intematlonal CO., Ltd‘/Dr_ Chl_chen Chen ........................................................................

Trends of Precision Nutrition in the Pet Industry

Research Division VII, Taiwan Institute of Economic Research /Chief / I-Chen Liu--eeooeeeeeeeeee

Precision Nutrition for Companion Animals
Department of Animal Science and Technology, National Taiwan University /
Professor / Dr' Mei_FOng Lin .................................................................................................

Session 2
Applying Biotechnology and Feed Additives in Precision Nutrition
Chairperson: World’s Poultry Science Association-Taiwan Branch / President
JENG-FANG HUANEG ++++++++++sesseresettmemstn ettt s

Application of compounded Xylanases on Growth Performance of Broilers
TEC BiOWOrkS CO.’ Ltd. / General Manager / Eric Y.L., Tai ........................................................

Identification, analysis, and optimization of the gut microbiomes of Taiwan

pig breeds at the Central Performance Test Station using next-generation sequencing
Kim Forest Enterprise Co., Ltd. / Chinese Culture University, Assistant

Professor / Dr. Chi-Sheng Chang - -+ eeeesrusmmnimsisiis s

X1




Charting Animal Precision Nutrition: Breeding & Biosecurity Perspectives
UKTAG / Director /Chrls Jackson .................................................................................................

Keynote 2
Feed Ingredients as an Effective Tool to Reduce Carbon Footprint
Trlple A/ Consultant /Paul Lu .......................................................................................................

Session 3
Circular Economy and Precision Nutrition Applications
Chairperson: Chinese Society of Animal Science / President Shu-Yin Wang ««-«-eeoeeoeeseeneeneneens

Production and Application Achievements of Black Soldier Fly in Feed
Industry of Taiwan
InnoRS Blotechnology CO, Ltd / Chalrman /Po_Lun Chlen .........................................................

A Brief Discussion of Raw Feather Rendering Methods
Department of Animal Science and Technology, National Taiwan University /
PhD CandldateTung_Lung Kuo .............................................................................................

Session 4
Development of Precision Nutrition Facilities, Equipment, and Technology
Chairperson: Chinese Society of Animal Science / President Shu-Yin Wang -««--+sseeseeeeeeseeneeeees

Unlocking Precision Nutrition: Maximizing Animal Health Through Feed
Processing with KAHL expander technology

AmanduSKahl / Senior Asia Paciﬁc Area Manager /Ame Heuer --------------------------------------------------

Innovative Technologies for Precision Feeding and Delivery in Modern Poultry Farming
Landmeco /Asia Sales Director/ Frank Andreasen -----------------------------------------------------------------------

The Precise Role of Al in Antibiotic-Free Poultry and Livestock Feeding
Agricultural Biotechnology Research Center, Academia Sinica / Dr. Yu-Chuan Liang:-««--++-++--+

XIv




F R S Iin 2 R B IR IR

The 4" Animal Precision Nutrition International Forum Taiwan 2024

B &

FARH1
ML ZE PO EERERRER
/R K6 54 &)@ &k Novuslnter national, Inc./Executive Manager /

Dr. Robert (BOb) BureSh .............................................................................................
Session 1
e BB e T EFAAEE

/i%’/\ . J&_ﬁrg%\%élgh\ ;%}}E%i}‘l?& ..................................................

A FKACEE F EATEIF B AL - R MRS R
B A R ] BRAE A HE o eeeereeeeseeseeseme e

R ETRE XL

L BB TR RIRHT G T B AR R AL i oveeeeeereeeres s

118 B dh e # BB R
/ l%«%‘k’?‘?f]#ﬁ]f‘l‘%&‘iﬁf% %#*%,Jg:gi;}i .....................................................

Session 2
o A B SR I e A 2 SR 2 R
S EHFA R RSB O IR T R

HeATRBRAEGAHEZIERER
L B EEE MR PR B) 3R AR GG FE oveevereeesr e

AR R R AT £ A8 R A AR T 3b 78 R AR BT AT
SRR E N A RG] b B ALK RS WA 2 TRE T By B AT e

Charting Animal Precision Nutrition: Breeding & Biosecurity Perspectives

RARBE Y% 2ORBIADIHEE £
/ UKTAG / Director /Chris Jacksom «wrerw« -sssssssererrrmmmmmmrirtitiiiiiiiiiiiii,

XV




LHERH2
FFRS | YR A M TR
Session 3
BREBRFRELE R
/j:_jéj:/\ : q’-" %45(%%9\_{”1%}_??% ..................................................................

2ok fi & W AFHER Y £ A R T
UGB A R RS PR B AR AR K TR e

A RNBACH G B RAT

/ i%/%k%?ﬁ#hﬂé%éiﬁfé% % gﬁ%]&ﬁéﬁk}_ﬂ:/ﬁ%%/\ .........................................
Session 4
HESARERMEEAER

/ijéf/\ o %:&%@i&%ﬁi?% ..................................................................

Unlocking Precision Nutrition: Maximizing Animal Health Through Feed Processing with
KAHL expander technology
@& KAHL o488 im TR AL Hoi A2 45 By Af 22 5

" AmandusKahl / Senior Asia Pacific Area Manager /Arne Heuer -+ ++sssseereseeees

Innovative Technologies for Precision Feeding and Delivery in Modern Poultry Farming

RAKE R M AR 0 £ 37 2
/ Landmeco / Asia Sales Director/ Frank Andreasen ««---:cssreerereeserereresrernee..

Al EBERRAITOBEAE
SRR RIE R EAMF IR P O A A

XVI




The 4™ Animal Precision Nutrition ===
International Forum Taiwan 2024 ;__?

Brief Resume
Dr. Bob Buresh
POSITION
Executive Manager — Poultry Technical Services
AFFILIATION

Name of affiliation: Novus International, Inc.
Address: 307 Wescott Drive, Clemson, SC, 29631, USA
E-mail: bob.buresh@novusint.com

EDUCATION
PhD — 1985 — University of Florida — Poultry Nutrition
MS — 1982 — Clemson University — Poultry Science

BS — 1980 — Clemson University — Poultry Science
PROFESSIONAL EXPERIENCE

2008 — Present - Novus International, Inc.

1989 — 2008 — Tyson Foods, Inc.

1988 — 1989 — Southeastern Minerals

1985 — 1988 — Purina Mills, Inc.

SPECIALITY AND RESEARCH FIELD OF INTEREST

Poultry (Broiler, Layer and Turkey Nutrition), Poultry live production and management,
Broiler Breeder Nutrition and Management
AWARDS AND HONORS

2016 - Present — World’s Poultry Science Association Senior Vice President

2010 — Present — WPSA USA Branch Secretary

Clemson University - Department of Animal & Veterinary Sciences Adjunct Professor
BRIEF INTRODUCTIONOf THE SPEAKER

Dr. Bob Buresh is the Executive Manager for the North American Poultry Technical
Service team at Novus International. He is responsible for providing nutritional, live
production and health-related technical service to customers and others within Novus. Bob
currently resides in Clemson, SC. He earned his B.S. degree from Clemson University in
Animal & Food Industries and his M.S. degree (also from Clemson) in Poultry Nutrition and
Management. He then received his Ph.D. from the University of Florida in Poultry Nutrition,
with his dissertation focusing on the nutritional inter-relationships of antibiotics and nutritional
requirements of poultry.

Bob joined Novus in April of 2008, initially serving as Poultry Technical Service
Manager. For two years in 2011-2013, Bob served as the North America Sales Manager for
the Poultry Team in addition to his technical service responsibilities. From 2013 through 2020,
Bob served as Executive Manager for the North America Technical Services team. In 2020, he
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returned to providing technical service for North American poultry customers.

Through both formal education and industry experience, Bob has gained an extensive
knowledge in all areas of poultry production especially in the areas of broiler nutrition and
production. Prior to joining Novus, he held the position of Director of Poultry Nutrition for
Tyson Foods for 18 years. Based in Springdale, AR, Bob was responsible for establishing
nutritional programs and performance for both broilers and breeders, evaluating ingredients
and coordinating research conducted both internally and externally with other technical service
team members. In this position, Bob provided service in all aspects of feed formulation
and nutritional program development and was responsible for about 1/3 of Tyson’s broiler
production. Before joining Tyson, Bob worked with Purina Mills (Poultry Business Group as
Senior Nutritionist) and Eastern Minerals (Poultry Technical Service).

Bob currently serves as Senior Vice President for the World’s Poultry Science Association
and Branch Secretary for the USA Branch of the WPSA, is former Executive Secretary for
the Southern Poultry Science Association and a former Director for the Poultry Science
Association.
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Abstract of the Speech

The future of precision nutrition in broiler
production.

Precision nutrition in broiler production is not a new concept. I define precision nutrition
as the holistic process of feeding our chickens while optimizing all facets involved in the
nutrition and production process. These facets include everything from ingredient evaluation
and feed formulation, to producing a high-quality meat product, to maximizing the economic
return to the grower and producer while minimizing the impact on the environment.

As mentioned, precision nutrition is not new. What is new is the recent visibility and
attention directed toward our nutrition and production practices by our customers and the
consumers of our meat products. Long gone is the time of formulating broiler rations to
produce a low-cost whole bird. The industry has transitioned to producing further-processed
broiler meat both extremely efficiently and economically.

In the US, we are proud to be an extremely efficient producer of broiler meat and take all
of the afore-mentioned facets into consideration, but rarely are they all tied together.

Focusing on broiler nutrition, the areas of most opportunity include ingredient evaluation
(mainly accurate and current determinations of digestible amino acids and energy), updated
determination of the amino acid requirements of modern broiler genetic lines, feed formulation
beyond the current linear programming with goals of “least cost feed formulation” and the
development and implementation ofbroiler growthmodels that can serve to merge these factors
together.

Accurate and current ingredient evaluation provides the foundation for feed formulas
that can provide the ideal and precise nutrients that the broiler requires. Near Infrared
spectroscopy(NIR) has been available for many years and far under-utilized in the broiler
industry. Current NIR technologies have demonstrated the capabilities to provide accurate and
rapid estimations of feed ingredient nutrients. But this technology is not static, and it must be
continuously updated and not treated as a “book value”.

This leads right into the discussion of digestible amino acids for broilers. In the US,
virtually all the broiler producers utilize the digestible amino acid concept for formulating
feedsto most precisely meet the specific needs of the broilers being produced. But the
determination of the digestible amino acid requirements of the modern broiler are far outdated.
The broilers today are being grown larger, faster and more efficiently than ever before. But I
would speculate that the amino acid requirements currently serving as the standards for feed
formulation have not been seriously updated for years. Most of the producers utilize live
performance factors as the key metric for the determination of whether the broilers are being

fed to meet their requirements. Further refinement of the precise amino acid requirements
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for optimal performance and meat production will surely lead to an increase in the use of
supplemental amino acids in the ration; beyond methionine, lysine and threonine to tryptophan,
arginine, valine, isoleucine and glycine.This will also lead to a reduction in dietary protein and
subsequent excretion into the environment.

A second nutritional consideration that has surfaced is the ideal approach to precisely
meeting the energy needs of the growing broiler. In the US, most producers rely on
Metabolizable Energy (ME) as the cornerstone for both ingredient and bird requirement values.
These values are often based on published tables or the result of published regression equations
that provide a ME estimation. But they do not accurately reflect the amount of energy available
and utilized by the bird for growth (meat deposition) or maintenance. To accomplish this, one
would have to transition to the use of a Net Energy (NE) system defined as the MEcontent of
the feed minus heat increment associated with

feed utilization.This transition has been discussed for many years and would not be an
easy one. The swine industryin the US has begun to successfully make this transition.

These are just a few of the benefits of utilizing precision nutrition for our broilers.
Producers need to utilize all of the tools currently available (and seek innovative tools)to feed
the birds in a manner that optimizes the utilization of the feed ingredients, maximizes the
genetic potential of the birds and minimizes any negative impacts of the production process
or the environment. This is a growing challenge that US and other producers will be forced to
address and embrace.
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Resume

Chi-chen chen Ph.D.

POSITION
GO FAR INTL. CO., LTD.
Technical Dept. Director
Education background
Ph.D., Department of Animal Science, National Chung Hsing

University

Experiences

Has nearly 30 years of experience in the livestock industry,
specializing in feed raw material quality control and feed formula design.

Go Far Group was established in 1982 in Kaohsiung.

We have started from the animal husbandry and always uphold the profession and are
delighted to provide the best service for our customers. And be humble to aspire for better
quality. The purpose for our improvement is to give this natural and everyone a respectful life.
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Abstract of Presentation

Using Commercial Enzymes for Feed Energy
Efficiency, Carbon Reduction, and Pollution Control

Enzymes are a well-established category of feed additives within the animal feed
industry. However, their application has predominantly focused on enhancing animal
growth performance and reducing feed costs, often overlooking the broader environmental
and economic implications. Nowadays, enzyme manufacturers provide precise data on the
nutritional contributions of specific enzymes, enabling feed formulators to select the most
appropriate enzymes based on raw material usage, species, age stage, and market demands. In
addition to lowering feed costs, these enzymes can help achieve objectives such as improving
animal performance, enhancing energy efficiency, reducing carbon emissions, and minimizing

pollution, all while following the latest feed regulations.
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Brief Resume

I-Chen Liu

POSITION
Chief,Research Division VII, Taiwan Institute of Economic
Research
Associate Research Fellow, Research Division VII,Taiwan
Institute of Economic Research
AFFILIATION
Name of affiliation: Taiwan Institute of Economic Research
Address: No. 16-8, Te-hui St., Taipei, 10461, Taiwan.
E-mail: d31704@tier.org.tw
EDUCATION
Master’s degree in Biotechnology and New Drug Technology Management from the

Institute of Biopharmaceutical Sciences, National Yang-Ming University
PROFESSIONAL EXPERIENCE

Principal Investigator for the Ministry of Agriculture's projects "Companion Animal
Health Products Industry Market Survey and Issues Discussion" and "Decision Support and
Performance Management for the Industrialization of Companion Animal Health Products"

Co-Principal Investigator for the Ministry of Agriculture's projects "Pet Ownership Survey
and Establishment of Pet Food Management System," "Pet Industry Survey and Guidance
Mechanism Construction," "Industrialization Strategy Planning and Benefit Evaluation of
Functional Products," and key researcher for the projects "Agricultural Bioeconomy Strategy
Planning and Industry Development Research" and "International Livestock Animal Welfare
Systems and Legal Studies"

Certified Professional in Intangible Asset Valuation Training by the Taiwan Chapter of the
International Association of Consultants, Valuators Analysts (IACVA)

Certified Valuation Analyst (CVA) by the National Association of Certified Valuators and
Analysts (NACVA)
SPECIALITY AND RESEARCH FIELD OF INTEREST

* Policy and Industry Analysis of Biotechnology and Pharmaceuticals/Health Products/

Pet Food

 Strategic Planning, Performance Management, and Benefit Evaluation

* Intangible Asset Valuation
BRIEF INTRODUCTION

MissI-Chen Liu has been working at Taiwan Institute of Economic Research since 2012.
She has extensive experience in pet industry research, regulatory research, project strategy
planning, and performance management. In recent years, she has led and participated in several
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policy projects related to the commercialization of companion animal health products and pet
food management systems. Her expertise lies in the policy and industry analysis of pet food

and health products, as well as strategic planning.
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Abstract of Presentation

Trends of Precision Nutrition in the Pet Industry

The pet economy is flourishing. Even during the economic downturn caused by the
COVID-19 pandemic, the global pet industry has maintained a 5% growth. According to a
survey by the Taiwan Institute of Economic Research, the market size of Taiwan's pet food
industry exceeded NT$30.8 billion in 2023. As awareness of pet health grows both domestically
and internationally, pet owners' feeding practices have evolved from simply feeding well to
ensuring nutritional health, leading to an increased demand for high-value "pet supplements."
This presentation will analyze the current state of pet ownership in Taiwan, the structure of the
pet industry, and further delve into the status and trends of the precision pet nutrition industry.
It will cover the nutritional needs of healthy animals as well as the specialized nutritional
formulas required for sick animals, and finally, it will present market demand surveys for
supplements among Taiwanese pet owners, providing the latest industry trends in precision pet
nutrition.
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Brief Resume

Mei-Fong Lin, Ph. D.

POSITION
Professor, retired

AFFILIATION
Name of affiliation: Department of Animal Science and

Technology, National Taiwan University

Address:No.50, Lane 155, Sec. 3, Keelung Rd., Taipei 1060
Taiwan R.O.C.

E-mail: mflin@ntu.edu.tw
EDUCATION

Ph.D., National Taiwan University
PROFESSIONAL EXPERIENCE

Professor, Department of Animal Science and Technology, National Taiwan University
SPECIALITY AND RESEARCH FIELD OF INTEREST

Animal nutrition

Lipid metabolism
Companion animal food and functional products

BRIEF INTRODUCTION
The speaker had graduated from National Taiwan University then worked at National

Taiwan University.Main teaching and research topics include animal nutrition, pet nutrition,
and feed science. The research scope covers economic animals (mainly poultry), wild animals,
and companion animals in theareasofanimal nutrition requirements and utilization, feed and

functional product development, and feed (food) safety monitoring, etc.
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Abstract of Presentation

Precision Nutrition for Companion Animals: Energy
Balance and Weight Management for Dogs and Cats

The energy requirements and utilization of dogs and cats are affected by many internal
and external factors. Under the influence of factors such as changes in the feeding environment,
diversification of pet food, owner attitudes, and animal factors. Thus, the energy balance of
dogs and cats becomes more difficult to control.Obesity iscurrently one of the greatest health
and welfare problems facing dogs and cats around the world, especially for the latter.

According to the 2022 U.S. Pet Obesity Prevalence Survey conducted by the Association
for Pet Obesity (APOP), it was founda staggering 61% of cats and 59% of dogs are overweight
or have obesity,indicating that animal overweight or obesity is a widespread problem with pet.
However, a 2023 survey of U.S. pet owners showed that only 28% of cat owners and 17% of
dog owners admitted that their pets were overweight, and 84% of dog owners and 70% of cat
owners considered their pets' physical condition to be healthy. This survey shows that it is quite
difficult for animals to lose weight through weight control when they are overweight or obese.
Therefore, preventing overweight or obesity in dogs and cats has become an important issue in

weight management.
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Mr. Yu-Lien, Tai

Present Position
General Manager of TecBioworks Co., Ltd.

Co-Founder, and Secretary General of Southern Taiwan Textile
Research Alliance (STTRA), Taiwan

Education background:

Master of Management Science, National Chiao Tung University,
Taiwan.
Doctorate program, Industrial, Production, and System School, Waseda University, Japan.

Experiences:
1.Co-founder, Executive secretary of the board and manager of administration

department, LeFram Technology Corporation

3. Vice president of Tsai Ku HR Management Corporation., LTD

4. Manager of New Venture Creation and Technology Diffusion Department, MIRL/ITRI

5. Deputy Director of Global Affairs and New Business Development Office, MIRL/ITRI

6. Director of Planning and Marketing Division, ITRI South

7. General Director of Southern Taiwan Innovation and Research Park, MEA

8. Assistant professor, Graduate institute of Management of innovation and Technology,
National Ping-Tung University of Science and Technology, Taiwan

Professional specialties:

Intellectual Property Management and License, New Venture Creation, Corporate
Collaboration, Business Development and Administration.

Thesis: The study of relationship Between Corporate Performance and its product/ Market
Strategies for Taiwan Machine Tools Industry
Publications:

1. Junzo Watada, Yingru Wang, Yu-Lien Tai, Jaeseok Choi and Mitsushige Shiota, *
Supply Balance Optimization of Sustainable Power Generation from Service Cost
Perspective”, International Journal of Intelligent Technologies and Applied Statistics,
Vol.4, No.2 (2011) pp.221-24.

2.Yu-Lien Tai, Junzo Watada, Hsiu Hsien Su, “To Join or Not to Join: Antecedents of
SME’s Decision to Join a Collaborative Network™, IEEE Transaction on Engineering
Management, Under reviewing.

3. Yu-Lien Tai, Junzo Watada, “Creating SMEs’ innovation capabilities through formation
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of collaborative innovation network in Taiwan” World Automation Congress 2010,
September 21-23, 2010, Kobe, Japan.

4.Yu-Lien Tai, Junzo Watada, Hsiu Hsien Su, “Analysis of the Familiarity and Mutual
Dependency of Firms from the Perspective of SME CINs’ Effectiveness”, PICMET
2010, July 18 - 22,2010, PUKIT Tailand.

5.Junzo Watada, Yu-Lien Tai, Yingri Wang, Jaeseok Choi, Mitsushige Shiota, “Service
Cost Optimization in Supply Balance of Sustainable Power Generation”, PICMET
2011, July 31 — August 4, 2011, Portland Oregon, USA.

Address: Rm. 106-4, Bldg. 51, NO.195, Sec. 4, Chung Hsing Rd., Chutung, Hsinchu,

31040, Taiwan, R.O.C
Contact numbers and e-mail: +886-3-591-5863, erictai@itri.org.tw
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Abstract of Presentation

Application of Xylanase Complex(XyMAX) in the
Growth Performance of Broilers

Non-starch polysaccharides (NSP) in poultry feed mainly originate from plant-based
ingredients, including hemicelluloses (such as arabinoxylan), cellulose, and pectin, which
are large molecules. Monogastric animals find it difficult to digest these substances with
their endogenous enzymes. Therefore, NSP enzymes can be added to the feed to increase the
utilization rate of NSPs. This study aims to explore the effects of adding different combinations
of XyMAX to the feed on the growth performance of broilers.

The experiment involved 480 one-day-old ROSS 308 Broilers, randomly assigned to
three treatment groups: a control group (basal diet), a low-dose test group (basal diet with 0.05%
XyMAX), and a high-dose test group (basal diet with 0.1% XyMAX). The results showed that,
compared to the control group, the groups supplemented with low and high doses of XyMAX
exhibited better growth performance in terms of body weight, average daily gain, daily feed
intake, and feed conversion ratio. This is because XyMAX can effectively break down NSPs in
grains, enhancing the utilization of plant-based feed.

Regarding intestinal villi morphology, the addition of XyMAX significantly increased the
villus height to crypt depth ratio, indicating better intestinal tissue development in broilers. In
the analysis of intestinal and fecal microbiota, the addition of high dose of XyMAX effectively
reduced the populations of Escherichia coli and Clostridum perfringens, improving the health
of the chickens.

In carcass analysis, compared to the control group, the groups supplemented with low and
high dose of XyMAX significantly increased the breast meat ratio. The low-dose test group also
significantly reduced the abdominal fat ratio, indicating that nutrients in the feed were utilized
more efficiently, reducing abdominal fat accumulation.

In summary, the addition of XyMAX to the feed improves the intestinal morphology of
broilers and enhances their growth performance, having a positive impact on their health and

growth.
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Chris Jackson

Chris Jackson is a distinguished figure in the agricultural
sector, whose illustrious career has been marked by a profound
commitment to excellence and innovation. Following his graduation
from university, Chris embarked on a journey in agriculture, starting
as a farm manager. His remarkable dedication and strategic acumen

propelled him to new heights, ultimately leading him to manage his

own farm.

At the helm of his farm, Chris demonstrated exceptional
foresight by establishing a nucleus pig breeding company, which soon gained international
recognition for its high-quality genetics. Through his visionary leadership, Chris successfully
navigated the complexities of global trade, facilitating the export of genetics to various corners
of the world.

In addition to his achievements in pig breeding, Chris's passion for animal husbandry
extended to breeding pedigree cattle and sport horses. His diverse portfolio of ventures
solidified his reputation as a multifaceted industry leader.

Chris's influence transcended his operational roles, as he actively contributed to the
governance of farming companies, co-operatives, and industry bodies. His strategic insights and
collaborative spirit were instrumental in shaping industry policies and fostering partnerships
across the agricultural landscape.

Currently serving as the Export Director for UKTAG, a prestigious trade association
accredited by the UK Government, Chris continues to leverage his expertise in export
strategies. Throughout his career, he has played a pivotal role in developing and implementing
export strategies, collaborating closely with governmental bodies both at home and abroad.
Chris's unwavering dedication to advancing the agricultural sector has positioned him as a
trusted advisor and advocate for industry growth and sustainability.
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Abstract of the Speech

Charting Animal Precision Nutrition: Breeding &
Biosecurity Perspectives

Nutrition is a major part of our production programme without which we cannot be
successful in efficient and profitable breeding programmes

Today I want to just add a few further thoughts as to how we can maintain efficient and
profitable enterprises

In any production system genetics is the first limiting factor of life so without efficient
breeding we will not achieve our goal

Our pig industry has been remarkably successful in improving production, reducing inputs
and increasing outputs. Over the last 50 years breeding coupled with modern technologies in
feed and better production techniques in the UK it has have succeeded in reducing the land
needed to produce the same amount and meat by about 70% so a wonderful achievement for
protecting the environment

The pig industry has in the last few years seen a sea change in the way it operates. When
I started farming many years ago the breeding base was centred around individual pedigree
breeders now there are 5 or 6 major breeding companies that dominate the entire world's
breeding programmes

Today I wanted to share a few thoughts with you as to how we can become more efficient
in in the way we breed pigs and I want to take a look at the use of frozen semen to achieve
these aims

Once we have produced the animals then we have to keep them alive and in this day and
age of endemic diseases such as African swine fever and PRRS the latter of which our scientists
by taking chromosomes from traditional breeds and implanting them in major breeds produced
an animal that is resistant to this disease. ASF is a different problem to be tackled by vaccines

Therefore, I want to share some experiences about bio security on my farm in England,
for more than 30 years I maintained a nucleus pig breeding unit that had no diseases.We used
no vaccines growth promoters or antibiotics

I want to share with you some thoughts as to how with good bio security we can maintain
animals in a healthy and profitable state
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Paul Lu (consultant)

POSITION

Technical Consultant in Asia for Triple A, Denmark
AFFILIATION

Name of affiliation:Shanghai Nutritech Technology Consulting
Co., LTD

Address:15th Floor, 1198 Defu Road, Jiading District, Shanghai

E-mail: paul lu@nutritech.cn
EDUCATION

Master of Animal Nutrition, Taiwan University
PROFESSIONAL EXPERIENCE

1988-1991: Study on duck nutrition in Yilan Branch of Taiwan Animal Production

Research Institute
1992-2008: Director of Technology and Business Department of Taiwan CP Enterprise
Co., LTD

2009-2020: Head of R&D and Feed Business of Dacheng Food (Asia) Co., LTD

2020- to now: Consultant of Shanghai Nutrit Technology Consulting Platform

Technical Advisor, TripleA, Denmark, Asia
SPECIALITY AND RESEARCH FIELD OF INTEREST

Animal nutrition, feed product management, livestock waste recycling, livestock
management and so on
AWARDS AND HONORS

2017 China Feed Industry Ingenuity Award

2018 China Feed Industry Role Model Award
BRIEF INTRODUCTION

Mr. Lu Shizhe(Paul Lu), born in 1960, graduated from the Institute of Animal Science,
Taiwan University with a master's degree in Animal nutrition. After the civil service college
entrance examination in 1987, he worked in the Yilan Branch of Taiwan Animal Production
Testing Institute engaged in duck nutrition research. In 1992, he joined Taiwan CP Group as
the technical director and successively served as the operation director of various business
departments.

He joined Dacheng Foods (Asia) Limited in 2008 as Head of R&D and Marketing
Planning. He was promoted to head of the feed business in 2013 and responsible for the
operation of 30 feed factories in China, Vietnam and Malaysia.In 2017, he stepped down as
group strategic advisor and Chairman of Dacheng Malaysia, and retired in October 2020.
Currently, he is the technical advisor of Triple A Denmark in Asia.
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Abstract of Presentation

Feed ingredients as an effective tool to reduce
carbon footprint

Based on the animal's genetics and nutritional needs at different physiological stages and
corresponding environmental conditions, providing the most appropriate feed or food, so that
it has the maximum utilization efficiency and the lowest emissions and costs, is the so-called
precision nutrition.

AX3 is a new type of concentrated protein raw material with high digestibility based
on the latest patented technology produced by the University of Copenhagen. Due to its
low acid binding capacity and very low anti-nutrient factors and low ash and low potassium
characteristics, it can maintain a higher protein digestibility than fish meal (15% higher) or
other soybean protein raw materials (more than 12% higher) in newly weaned piglets and other
young animals, and the feed utilization efficiency improves FCR 0.1-0.3.

AX3 can reduce the undigested and unabsorbed protein content in the intestines of young
animals, thus greatly reducing the abnormal fermentation of protein and toxin production in
the intestines of young animals, so that the diarrhea or water of young animals after weaning
will be significantly reduced, so that animals not only have better intestinal health and growth
performance, but also reduce the proportion of weak pigs and increase the uniformity.

According to third-party certification by BUREAU VERITAS in Europe, AX3 can
significantly reduce GWP emissions by 41% (including land use change) to 57% (excluding
land use change) depending on the life cycle stage of the product.

A recent study compared its protein dynamics and found that the digestibility of AX3
protein was about 2.3 times that of fish meal and 3.2 times that of soybean meal within 20
minutes of entering the small intestine. It should be assumed that very high protein was rapidly
absorbed through pinocytosis in the form of small peptides. Therefore, the use of AX3 protein
could significantly improve feed utilization efficiency compared with other animal and plant
proteins (FCR).

35




b0 2024 EMEEEEEERRE

RABER
VR AE 20 b o R IFe) A BT B

RIZEN W 0 ARSI R R A TP L R AR R R IAEMF T 098 2 F & RERE T HEH
KA EEA R ARF F A FE R TR PER R RA > BPATE M AES R - AX3 HE R
FATFRAORR BRI A AT A ZNFH R SHICENREZTGET R BLKR
BR 77 SLARAK 69 308 e B OB IR o Fe AR AT 5 SR 45 0 SR L A RIET A ) s s L tb 2h @ By 4l
PR AR R AL &k (5 15%) A KEZGERF (F12% AL) 9% G HH
b F B AF g g kA R 2k & (5 FCR 0.1-0.3) 8 AX3 B & &R V48 S imiEg
HR KGR ABRKEGE 2T B TARER Y EG T EEBEG L TR E
FOYE A o T AR B By i 09 B A A5 I I8 SRR P BRI Y 0 SR BN AL A AT ey i A
B R R B BB AR Y 891N 38 64 o 4] 3 36 e B R o 42 BRI BUREAU VERITAS
Wy 71 B T SRR 0 ARE S 0 A A FR B AT+ AX3 & & 7T BRI K GWP B9 BER i 41%

(A AAE) 3157% (ks LA AKRE) - xUFRIELZGTH LS
BERAXI ZEGLEER 20 245N 0 LHALRGL G234 M2 &
ARG E G E VIR T R Ak O A BRIR R 0 BTME R AX3 R E iR fE
W B AL A M B & H KhE ML SRR R k% (FCR) .

36




Brief Resume

Po-Lun Chien

Company
InnoRs Biotechnology Co., LTD.

Title
Chairman and General Manager

Education
Department of Life Science, NCHU
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Abstract of Presentation

Production and Application Achievements of Black
Soldier Fly in Feed Industry of Taiwan

InnoRs Biotechnology is a Taiwan-based company specializing in the large-scale
application of black soldier fly (BSF). The company is dedicated to developing local BSF
farming techniques, production equipment, and processing methods. This presentation will
share InnoRs’ experience in the production and application of BSF insect protein. The first part
will focus on how BSF farming management and processing procedures impact the product’s
five major nutrients, amino acid composition, and digestibility. Following that, we will provide
an overview of the functional substances found in BSF insect protein and share case studies of
its application in feed formulations from the perspectives of nutritional balance, functionality,
and cost-effectiveness. The aim is to offer industry professionals, government officials,
and academic experts a reference for BSF insect protein quality standards and application
guidelines.
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Brief Resume

Tung Lung Kuo PhD candidate
POSITION

Department of Animal Science and Technology, National Taiwan
University, Ph.D. candidate
AFFILIATION

Department of Animal Science and Technology, National Taiwan
University

No. 50, Ln. 155, Sec. 3, Keelung Rd., Da’an Dist., Taipei City
106037, Taiwan (R.O.C.)

D06626001@ntu.edu.tw

EDUCATION
Department of Animal Science, National Chiayi University, B.S.

Department of Animal Science, National Chiayi University, M.S.

Department of Animal Science and Technology, National Taiwan University, Ph.D.
candidate
PROFESSIONAL EXPERIENCE

Bachelor of Science in Animal Science from National Chiayi University

Master of Science in Animal Science from National Chiayi University

Military service on a diplomatic mission in Marshall Islands

Technical Specialist at Juyuan Biotechnology Co., Ltd.

Representative of Jiahe Agricultural Science Co., Ltd.

PhD candidate in the Department of Animal Science and Technology at National Taiwan
University
SPECIALITY AND RESEARCH FIELD OF INTEREST

Poultry nutrition, Feed formulation, Microbial fermentation technology, Livestock waste
utilization
BRIEF INTRODUCTION

Tung Lung Kuo is currently a PhD candidate under Professor Hen Wei Wei in the Poultry
Nutrition Laboratory of the Department of Animal Science and Technology at National
Taiwan University. His expertise includes poultry nutrition, feed formulation, and microbial
fermentation technology. His research focuses on utilizing poultry waste through microbial
and extrusion methods, particularly in enhancing feather digestibility and investigating the

nitrogen-corrected metabolizable energy of feather meal in poultry feed formulations.
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Abstract of Presentation

Feather Rendering Methods: A Brief Overview

Feathers are a major byproduct of the poultry industry, accounting for 5-7% of poultry
body weight. Feathers contain approximately 90% crude protein and can serve as a protein
source for feed. However, the main component of feather protein is keratin, which has a stable
structure due to its high content of disulfide and hydrogen bonds, making it difficult for animal
proteases to digest and absorb. Typically, feathers are processed using high-temperature and
high-pressure hydrolysis to produce hydrolyzed feather meal, which improves the digestibility
and absorption of feathers by animals. However, this method is costly and can lead to the loss
of some amino acids, such as lysine and cystine.Extrusion technology, although rarely applied
in feather processing, has long been used in the food industry and may be a cost-effective
alternative. Additionally, microbial fermentation can effectively degrade feathers and improve
their digestibility. Both methods hold potential for reducing the cost of feather processing.
When exploring feather processing methods, it is essential to consider not only the cost but also
the availability to animals. While pepsin digestibility can be quickly assessed, it is necessary
to combine this with animal metabolism trials to establish its bioavailability, serving as a
reference for subsequent applications.
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Arne Heuer

Arne Heuer is Area Manager of AMANDUS KAHL, responsible
for the Asia/ Pacific markets. He has been in AMANDUS KAHL since
2014 and has been active in the Asian market for more than 8 years
now.

The expander technology has been one of his main fields of

activities, especially in mature Asian expanders markets like Japan

and Korea, but also in the fast-developing expander markets such as
in Vietnam and Taiwan.

He is very familiar with all expects of the use of expanders in feed milling, such as
improved feed digestibility, an increase of pellet quality and pellet press capacity, hygiene,
reduction of anti-nutritive factors for pigs, poultry and cattle feeds.

Through his work at AMANDUS KAHL, Arne is very familiar with general pelleting
technology, too. In particular with the flat die pelleting technology, in which AMANDUS
KAHL is a global technology leader.

He studied Industrial Engineering (B. Sc.) at the Nordakademie - University of Applied
Sciences cooperating with AMANDUS KAHL in a dual education system.

Additionally, in 2024 he graduated with a Master of Science in Sales Management from

FOM - University of Applied Sciences after completing its extra-occupational program.
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Abstract of the Speech

KAHL expander technology brings precision to feed production. The interaction of
temperature, moisture in the conditioning and pressure in the expander enables focused
treatment of all feedstuffs for all animals, for efficient feed production and optimum animal
nutrition.

Significant increase in pellet mill output, better pellet quality, increased starch
modification, reduction of inhibitors, improved digestibility and much more. The precise
process control of the expander makes this possible, adapted to the animal, adapted to the
philosophy of the feed manufacturer. The result: better feed, higher product quality, higher
efficiency, better animal health, lower costs, more profit.

The expander is most frequently used as a pressure conditioner directly upstream of
the pellet press for the production of poultry, pig and cattle feed. In addition to conventional
conditioning, the expander enables treatment with variably adjustable pressure. Starch
modification is up to 45 - 55 %, liquids and oils are homogeneously mixed in and fibrous
components are softened. The result in pelletising: a significant increase in the output of the
pellet mill of approx. 25 - 100 %, depending on the type of feed and an improvement in pellet
quality with the PDI approaching 97 - 98 %.

The efficient hygiene treatment made possible by the expander is important. The pressure
drop at the expander outlet ensures high-quality hygienisation and thus contributes to the
product safety of the feed.

Another key feature of the expander is the improvement in the digestibility of the feed.
Many users are already utilizing this to make significant savings in recipe design. The pressure
treatment in the expander has a direct effect: Starch is broken down particularly well, fibers
become more digestible and protein digestibility increases. As a result, the metabolizable
energy in the feed mixture is increased. This is where the animal nutritionist comes into play.
High-priced, high-energy components in the recipe are reduced and replaced by lower costs
components. The result: reduced costs for the feed mix with the same nutritional value.

In recent years, the treatment of various raw materials as individual components has
become increasingly important, for example the efficient reduction of antinutritive substances
such as trypsin inhibitors in full-fat soya, or for targeted starch gelatinization values in cereals
such as maize. The KAHL expander with variable energy input and pressure setting enables
highly product- and result-specific treatment in a wide range, exactly as required for optimum
animal nutrition. This means a significant reduction in digestion-inhibiting trypsin inhibitor
activity while maintaining good protein digestibility.

KAHL expanders are made in Germany and offer the highest quality. They can be used
in any feed mill, as well as on all pellet mills available on the market. The entire process is
controlled by the KAHL automation system.
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Amandus KAHL is the leading manufacturer of expanders worldwide. Expander
technology for feed was introduced by Amandus KAHL almost 40 years ago and in many
countries the KAHL expander is an essential technology component in feed production. In
Taiwan, expander technology was introduced by Amandus KAHL almost 20 years ago and
is now used very successfully in many feed mills, especially for pig, broiler and duck feed
production.
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Z 464 1%+ (Dr. Yu-Chuan Liang)

POSITION
Associate Research Specialist, Agricultural Biotechnology

Research Center, Academia Sinica

AFFILIATION
¥ 45 %A% ¢ Agricultural Biotechnology Research Center
¥, 3k No. 128, Sec. 2, Academia Road, Nankang, Taipei,

Taiwan 115

E-mail: ycliang@gate,sinica,edu,tw
EDUCATION

Ph.D., Department of Animal Science, Tunghai University
PROFESSIONAL EXPERIENCE

Assistant Research Specialist, Agricultural Biotechnology Research

Center, Academia Sinica, Taiwan

Research Coordinator, Erimos Pharmaceuticals LCC., USA

Post-doctoral Fellow, Biology, Johns Hopkins University, USA

Post-doctoral Fellow, Biology, Tunghai University, Taiwan
SPECIALITY AND RESEARCH FIELD OF INTEREST

Al application in livestock;drug-resistant pathogen; skeletal muscle biology
BRIEF INTRODUCTION

Dr. Liang obtained his Ph.D. in Animal Science from Tunghai University, where he
specialized in skeletal muscle development. He is currently an associate research specialist at
the Agricultural Biotechnology Research Center, Academia Sinica, and oversees the Laboratory
Animal Core Facility at ABRC, Academia Sinica.

Prior to his current role, Dr. Liang conducted research on drug development for treating
drug-resistant pathogens at Johns Hopkins University and Erimos Pharmaceuticals LLC. Upon
returning to Academia Sinica, his research has focused on the use of phytogenics to combat
drug-resistant pathogens and as feed additives to promote skeletal muscle growth. Concurrently,
Dr. Liang has introduced Al technologies to enhance the management of animal husbandry and
health control. This integration of Al in animal science has led him to collaborate on various
research topics, including fluid dynamics, animal nutrition, animal physiology, veterinary
science, electrical engineering, and computer science.

Through his innovative approach of combining animal science and Al technologies, Dr.
Liang has established interdisciplinary collaborations within the animal industry and animal
health domains.
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Abstract of Presentation

The precise role of artificial intelligent on reducing
antibiotic use in livestock production

The livestock industry in Taiwan is encountering multiple challenges and technical needs,
including human resource, monitoring of harmful chemicals and bacteria, automatic sensing,
manure recycling, antibiotic-free zoonotic prevention, artificial intelligence and internet of
things, big data storage, analysis and digitalization, etc. While mechanization can alleviate
some labor works, antibiotics can be used for disease treatment and prevention. However,
antibiotics leads to the drug resistant pathogens which made environmental protection, food
safety and agricultural sustainability more difficult to address. Several equipment providers
are attempting to address these challenges by applying Al techniques to environmental
parameter analysis. However, most efforts lack the inclusion of biological parameters and
advanced generative Al methodologies. Here, we integrated loT sensors, equipment, big data
analysis of environmental and animal biological parameters, machine deep learning, and
algorithms to develop an Artificial Intelligence Animal Production System. This system not
only monitors and analyzes the physiological parameters of animals but also employs big
data analysis and automated diagnostic systems to mitigate the risk of disease occurrence and
spread. Furthermore, it recommends the most effective antibiotic-free prevention and treatment
strategies. Al animal production systems enhance breeding efficiency and animal health while
addressing antibiotic resistance, thereby making a significant contribution to safeguarding the
health of both humans and animals.
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© B/iEMLBEATER

EFFE ¢ illumina NovaSeq X Plus / Novaeq 6000
EFF#HHE © 150 PE
EZEREFFE | >=20X average coverage
UZHRARZE © gDNA>=1 ug (Qubit), #87& >= 20 ul
#=E >=40ng/ul,0D260/280 1.8-2.2,0D0260/230 > 2.0
EMEATIR (1L EREFREERA (reference genome) Y172
2. BRI Afastg. bam. vef, vefE@ & SNV, short insertion£deletion

© RNA-Seq

EFFaE ¢ illumina NovaSeq X Plus / Novaeq 6000
EF'%E*% - 150PE, 20M clean paired-reads per sample

=571 [Total RNA#8EZ = 1 ug (Qubit), B8%& = 20 ul, B = 40 ng/ul]
;E'Tiﬁ*ﬁ [BiOptic Qsep100 RQN = 6.5]

© HENMEHRBERTER

EFFE © illumina NovaSeq X Plus / Novaeq 6000
EFHAE : 150 PE

EERERAE 106 UL
WiziZ4E - gDNA>=500 ug (Qubit), 88%& >= 20 ul, ’2E >= 40 ng/ul, 0D260/280 1.8-2.2,0D260/230 > 2.0

© XEHER

EFTFE ©illumina NovaSeq X Plus
EFFiE  Perlane (~375Gb) for novaseq X 10B flow cell
Per lane (~1000Gb) for novaseq X 25B flow cell

© LtMRL RS

#2BTFAE ¢ illuminaiScan

& F #21% ¢ BovineHD. Porcine. Ovine.Human Infinium Arrays

WrisiZ4E © 1. gDNA>=500 ng (Qubit), 8278 >= 10 ul, ;2E >= 40 ng/ul,0D260/280 1.8-2.2,0D260/230 > 2.0
2. High-quality genomic DNA with minimal fragmentation

illumina NovaSeq X Plus
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Improving feed
quality for over
140 years

The KAHL Expander offers the most efficient treatment
for all types of feed: more output on the pellet mill,
improved pellet quality, effective hygienisation plus
increased metabolisable energy for the animails.
AMANDUS KAHL machines are made in Germany.

AMANDUS KAHL GmbH & Co. KG - Germany
info@akahl.com - shop.akahl.com - akahl.com
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