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A team of researchers who do the scientific project of swine protein nutrition
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PREFACE

Protein is not only the existing form of life, but also the material basis of life activity. Research
on protein is always emphasis and hotspot area of life sciences for a long time, and is the key procedure
of recognizing and dominating life. Since 1990, with the rapid development of biochemistry and molec-
ular biology, research on protein acquired prodigious achievements not only in the contents and meth-
ods of research, but also in the achievements and contributions of it to human. As an important branch
of life sciences, the kernel of animal nutrition is protein nutrition. At the same time, protein resources
are highly scarce in nature, and the total efficiency of protein transformation by animal is very low.
Based on applied research achievements of digesting and absorbing basic subjects on protein
metabolism, as an applied basic subject, the kernel of animal nutrition is to research nutritional theory
and breeding techniques of enhancing protein utilization, increasing animal productivity and satisfying
human requirements for animal protein. Therefore, it can be shown that animal nutrition is very impor-
tant on the status and actions of protein

In the recent years, with the development of basic subjects, the animal nutrition has totally ad-
vanced distinctly. In the protein nutrition of swine, the distinct advancement is the incessant advance-
ment from crude protein nutrition to amino acid nutrition. New concepts and methods, such as amino
acid balance theory, ideal amino acid pattern, available amino acids and its assessment techniques,
dynamic modeling of amino acid nutritional requirements were brought forward or set up, which makes
the amino acid nutritional principle penetrating and perfecting gradually. Meanwhile, some new re-
search fields, such as peptide nutrition, protein and immunity, protein, amino acids and gene expres-
sions, protein and pork quality are being flourishingly developed. Some related subjects, such as
molecular biology, biomathematics, computer science, nuclear science, and so on, have been applied
to protein nutritional research constantly. Because of the improvement of research techniques, protein
turnover metabolism again becomes a new research hotspot in recent years, which will be in favor of
accumulating more parameters for exactly assessing protein and amino acid requirements. It is neces-
sary to study and research animal protein nutrition in order to summarize the above all research achieve-
ments.

Compared with developed countries, research and application of animal nutrition, especially in
protein nutrition of swine, is being at the disadvantage in China. During latest years, Yunnan Animal
Nutrition and Feed Laboratory carries out the systemic research on protein nutrition of swine and ac-
quires some latest achievements. This book, “Protein nutrition of swine”, introduces and reflects the
recent advances and latest achievements at home and abroad in this field. This book is rich and color-
ful in contents, novel in the information and influent in writing, which academically have upper value.
The release of this book will accelerate the teaching, research and application of protein nutrition, and

shorten the differences between our country and developed countries. It is a thing that is worthwhile
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congratulating in the animal nutrition field.

Protein nutrition is an important and difficult field of animal nutrition, and there are still many is-
sues to be further researched. It is hopeful that scientists consider and study earestly existent issues in
this field, and academically communicate each other in order to promote the development of protein nu-

trition, based on studying this book “Protein nutrition of swine” .

Professor Yang Feng
Honorary President At Sichuan Agricultural University
In April 2002. In Rainy City.
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INTRODUCTION

Protein is important material basis of animal life. Protein accretion is the result of the dynamic
balances between protein synthesis and degradation. Protein turnover is a kinetic process of protein
metabolism, and is also an evolutionary expression and an adaptive mechanism of animal life. The pro-
duction of functional protein is gene expression. "Protein metabolism is regulated by many factors, such
as genotypes, nutrition, hormone, feeding regimens, and so on. The main purpose of modem animal
production is to make full use of maximum genetic growth potential of animals. ¢

Amino acid is the basic unit of protein. Amino acid nutrition and peptide nutrition reflect the
essence of swine protein nutrition. Immune activation affects animal protein metabolism and amino acid
requirements. Biosynthesis of acute phase proteins can modify amino acid requirements. The relation-
ship between protein nutrition and immunity of swine is an intriguing and worthwhile area to be re-
searched. From point view of dynamic modeling, The supplementation with amino acids can exactly
satisfy the protein requirements of swine, based on ideal protein and used the digestible amino acid
system.

Amino acid bioavailability is an abstract concept. In the practice we usually use the ileal amino
acid digestibilities. Of all measurements of feed amino acid digestibilities in the world, people are in-
clined to use ileo — rectal anastomosis technique. The amino acid availability is affected by genotypes,
anti — nutrition factors, feed antigen, processing techniques, determination, and so on. The measure-
ment of feed amino acid digestibility will be a long basic research job in order to objectively assess the
ileal amino acid digestibility of local feed resources. It will be no problem to be important significance
in the practice to build up amino acid digestibility database on the basis of digestible amino acid sys-
tem.

The reliable research methods and analytic techniques can supply experimental results with impor-
tant reference value. It will reflect and explain biological quantitative laws of protein turnover. The
combination of protein turnover research methods, theory and methods of compartment system, molecu-
lar biological techniques and computer science will be definitely to give important biological information
of protein kinetics and utilization.

The sow nutrition is the most important component part of swine nutrition research and produc-
tion. However, little is known to the information of sow nutrition. Especially the researches about sow
protein and amino acid nutrition, protein metabolism dynamics and sow nutrient requirement modeling
are important and instructive in practice. At the same time it is very difficult to conduct these research-
es. If the research methods and experiment conditions can be further improved, we will make a break-
through in the near future.

Due to the similarity of digestive physiology of swine and human being, swine is usually used as

animal model of biological research of human being, mainly including human medical research and nu-
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trition. The miniature pig has appeared due to the result of long natural closure and the influence of
evolution and ecological environment. The miniature pigs have some characteristics, such as little size,
easily managing, low experimental cost, and so on, which makes them having potentials being used as
experimental animals, such as the researches of genetic engineering, xenotransplantation, recombinant
DNA, fetus amino acid metabolism, nutrition modeling of human being. Of course the researches re-
quire the same genetic background. Physiological and immune rejections are still the obstacles of xeno-
transplantation. Knockout gene may overcome the above obstacles. The human being stem cell research
may be another means for xenotransplantation. However, we still face some challenges, such as animal
infectious disease and moral thoughts if swine is used as donors of xenotransplantation.

The nutrition modifiers can remarkably improve growth performance and the carcass quality of
pork . Modern pig production pursues maximum muscle or maximum protein accretion. Because the 3 -
agonists are prohibited, the swine growth hormone and pGRF gene plasmid will become the regulatory
technique. The integrity of nutrition, ecology and profit should be the target of modern swine research
and production.

We compiled this book ‘Protein nutrition of swine’ , based on the results of these scientific pro-
jects, namely ‘protein nutrition and optimal utilization techniques of feed in Yunnan swine breeds’ and
the ‘protein metabolism of Banna miniature pigs’ . This book also covers the latest research advances
on protein metabolism of swine at home and abroad. This book is suitable for undergraduate and post —
graduate students, the researchers of institute and university, as well as for readers of feed mill and
swine industries. Owing to the shortage of time, if there is any mistake, welcome the readers to put
forward your comments and suggestions. We are most grateful to these authors whose references were
cited in this book.

This book is edited by the following members:

Chapter 1:Dai Zhiming, Guo Rongfu, Zhao Sumei; Chapter 2 : Guo Rongfu, Wang Zhixiang( Henan
Agriculture University) , Chen Quan, Zhao Sumei; Chapter 3: Guo Rongfu, Zhu Jiayu, Xiao Xiao, Chen
Quan, Zhang Chunyong; Chapter 4: Guo Rongfu, Chen Quan, Chen Kelin, Zhang Chunyong; Chapter 5
Zhang Xi, Chen Quan, Guo Rongfu; Chapter 6: Guo Rongfu; Chapter 7: Wang Zhixiang, Guo Rongfu,
Chen Quan; Chapter 8: Guo Rongfu; Chapter 9: Guo Rongfu; Chapter 10: Chen Kelin, Zhang Ch'unyong,
Chen Quan, Guo Rongfu; Chapter 11: Dai Zhiming, Zhang Xi, An Qingcong, Zhao Sumei; Chapter 12:
Dai Zhiming, Wang Zhixiang, Zhang Xi, Guo Rongfu, Zhao Sumei; Chapter 13: Guo Rongfu; Chapter
14: Guo Rongfu, Chen Kelin, Zhang Xi, Dai Zhiming; Chapter 15: Chen Kelin, Zhang Chunyong, Zhang
Xi, Guo Rongfu; Chapter 16: Zhang Xi, Chen Kelin, Li Qing, Liu Yong; Appendix 1 ~ 3: Zhang Xi, Tao
Linli; Appendix 4: Guo Rongfu, Chen Kelin, Tao Linli.

Guo Rongfu  Dai Zhiming Zhang Xi  Chen Kelin

April. 9, 2002
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