饲料营养与畜产品品质学

1、 课程基本情况
课程编号：04130010
课程总学时：32 
课程学分：2

课程分类：选修课     

开课学期：秋季        
开课单位：动物科技学院    

适用专业：动物科学、动物医学、食品科学
所需先修课：无

课程负责人：曹兵海

2、 课程内容简介
产量和品质是评价畜产品生产技术的重要指标，而营养调控优势决定产量和品质的主要因素之一。《动物营养学》、《饲料学》及《生物化学》以提高产量为目的，从饲料营养素的投入到排泄，阐述了饲料成分消化、养分吸收、代谢及沉积的规律和机制。本课程以改善品质为目的，利用《动物营养学》、《饲料学》、《生物化学》、《动物细胞生物学》及《分子生物学》等领域的研究成果，阐述饲料营养与畜产品产量和品质的关系。课程共分八章，涉及到了畜产品的品质指标、风味、颜色、营养价值等、用于改善品质的营养调控技术及其原理、特殊（高附加值）畜产品的生产技术及其原理、低质畜产品与饲料营养素的关系及其原因等。课程共32学时（内含4学时课堂讨论），2学分，属于选修。使用多媒体讲授，针对具有“动物营养学”和“动物生化学”基础知识的本科生。本课程的特色是，①在提高畜产品品质方面，是平行于“饲料学”和“动物营养学”等学科的新领域；②综合各领域的最新成果解释饲料营养成分与畜产品品质的关系，与《动物营养学》内容不重复，是其补充和延伸；③国内没有任何大学设置本课程，国外有相当于本课程的讲授内容，但分散在其他课程当中。在畜产品生产技术的追求由产量向品质转化的现在，本课程的设置具有现实性和前瞻性。

3、 各部分教学纲要

1、课堂讲授部分（32学时）

绪论（1学时）

第一节 饲料营养成分与畜产品品质学的研究对象和研究内容

第二节 饲料营养成分与畜产品品质学在国民经济中的重要地位

第三节 历史与展望

第四节 学习本课程的基本要求

第一章  饲料营养成分与畜产品品质学的定义及其内容概述（2学时）

第一节 饲料营养成分与畜产品品质学的定义、国内外研究现状

第二节 畜产品品质的定义及其变迁

第三节 畜产品的种类（猪、鸡肉、蛋、奶）及其特性

第四节 畜产品品质指标概述（显色及显色物质、风味及风味物质、鲜度及保鲜成分（K值、TBARS值、30Kda、32Kda、维生素类、矿物质类）、物理性状（硬度、滴水度、剪切度、张力）、中国、美国、日本的品质评价指标介绍）

第五节 畜产品的品质对饲料营养成分的要求

第二章 饲料营养成分与风味（4学时）

第一节 风味物质（Mf蛋白质、Na-Glu、脂肪酸、氨基酸类、肽类、脂肪酸类、中间代谢物类等共166种物质）的分类及其性质

第二节 风味物质的生成环境及其发挥风味（这些物质与人的嗅觉、味觉反应的生物化学变化过程）作用的机制

第三节 饲料营养成分（蛋白质、氨基酸、脂肪、脂肪酸、矿物元素）的沉积规律与风味物质的产量

第四节 饲料营养成分的代谢调控（不同生长时期控制营养素的投入）与风味物质（在畜禽体内衍生、沉积）的相互转化

第五节 饲料营养成分与品质指标的改善（满足或超过品质指标的营养成分的种类、比例、及其投放时期）

第三章 饲料营养成分与肉色（4学时）

第一节 色调现象及肉色现象的特性及其测定方法

第二节 肉色的构成（Mb; Hb）、色泽的变化(氧化与还原)及其指标

第三节 饲料营养成分（脂肪（酸）、维生素及矿物质等）与肉色成分的关系

第四节 饲料营养成分（维生素类及矿物质类等）与排酸对肉色成分的影响

第五节 饲料营养成分的调控与商品肉的色泽

第六节 营养代谢调控改变显色物质显色的机制

第四章 饲料营养成分与畜产品的营养价值（4学时）

第一节 各种畜产品（肉、蛋、奶、骨骼）的营养价值

第二节 人体营养标准（美国、日本标准）

第三节 饲料营养成分（成分的种类与比例、投放时期）的调控与畜产品营养成分的改善（更趋于人体需要的畜禽产品的生产）

第四节 饲料营养成分（转化过程中）的代谢调控与产品营养成分的沉积机制

第五章 饲料营养成分、畜产品营养成分及品质指标间的相互关系（4学时）

第一节 饲料营养成分与畜产品营养成分（对应关系及可操作规律）

第二节 饲料营养成分与品质指标（对应关系及可操作规律）

第三节 畜产品营养成分与品质指标（对应关系及可操作规律）

第六章 饲料添加剂与畜产品的品质（3学时）

第一节 饲料添加剂的种类及相关的法律法规

第二节 饲料添加剂与畜产品的营养成分（对应关系及可操作规律）

第二节 饲料添加剂改变畜产品营养价值的作用机制（代谢途径上的调节）

第三节 饲料添加剂与畜产品的品质指标（与显色物质、风味物质、物理性状物质产量的关系）

第四节 饲料添加剂改变畜产品品质指标的作用机制（与显色物质、风味物质、物理性状物质生成过程中的作用过程）

第七章 饲料营养成分与特殊畜产品的生产（6学时）

第一节 高附加值禽蛋（22种）生产上饲料营养成分的作用原理及实用技术介绍

第二节 高营养型禽肉（8种）生产上饲料营养成分的作用原理及实用技术介绍

第三节 “大理石纹”猪肉生产上饲料营养成分的作用原理及实用技术介绍

第四节 “低腥”猪肉生产上饲料营养成分的作用原理及实用技术介绍

第五节 甜味型猪肉生产上饲料营养成分的作用原理及实用技术介绍

第六节 “大理石纹”牛肉生产上饲料营养成分的作用原理及实用技术介绍

第七节 短链脂肪酸牛肉生产上饲料营养成分的作用原理及实用技术介绍

第八节 高附加值牛奶（6种）生产上饲料营养成分的作用原理及实用技术介绍

第八章 低品质畜产品与饲料营养成分的关系（4学时）

第一节 讲授薄、软壳禽蛋的成因及与饲料营养成分的关系

第二节 异味蛋和异味肉的成因及与饲料营养成分的关系

第三节 血斑肉的成因及与饲料营养成分的关系

第四节 黄脂肉的成因及与饲料营养成分的关系

第五节 软脂肉的成因及与饲料营养成分的关系

第六节 软肌肉的成因及与饲料营养成分的关系

第七节 低质牛乳（4种）的成因及与饲料营养成分的关系

2、习题作业（2学时）

1）概念性习题：饲料营养素、品质指标、等级划分。

2）应用判断性习题：列举品质指标值和等级值，①判断哪些饲料营养成分通过什么途径发挥了什么作用、②应该在什么方向进行什么原则的饲料营养调控。

3）结合实践培养学生综合分析问题、解决问题的能力的思考题。

4）结合重点、难点的复习题。

四、使用教材或主要参考书： 

教材：自编《饲料营养与畜产品品质》

参考书：

1、《畜产品加工学》, 中国农业大学出版社，2002年。

2、《动物营养学》（第二版）, 中国农业出版社，1999年。

3、《家禽营养与饲料》, 中国农业大学出版社，1997年。

4、《现代肉牛生产》, 中国农业出版社，1999年

5、《现代养猪生产》, 中国农业大学出版社，1997年

6、《现代养鸡生产》, 中国农业大学出版社，1993年

7、《Slaughter Cattle Evaluation, Slaughter Hog Evaluation, and Slaughter Lamb Evaluation》, bert  E. Taylor. 1993.
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Feed Nutrients and Animal Product Quality 

1. Basic information

Course code: 04130010
Total teaching hours: _32_, among which__32_ hours for lectures, _0_ hours for experiments, __0__hours for on-line teaching.  
Credits: 2
Type of the course: Selective

Teaching terms: autumn
Owner of the course: College of Animal Science and Technology 
Majors applicable: Animal Science, Veterinary Science, Food Science

Prerequisites: No
Person in charge of the course: Binghai Cao

2. Course description 

The output and the quality are most important factors for evaluation of producing technology in farm animal products. “Animal Nutrition”, “Animal Feed Science” and “Animal Biochemistry” have expatiated on the mechanisms and the rules concerning digestion of feed ingredients and absorption, metabolism and retention of nutriments from intake to excretion. Their main targets are increase output. The《Feed Nutrients and Qualities of Farm Animal Products》will expatiate on the relationship between nutrients and qualities of farm animal products using the research results of some fields, such as “Animal Nutrition”, and “Animal Feed Science”, “Animal Biochemistry”, “Animal Cell Biology” and “molecular biology”. The main targets are improving quality. This course will detail the following points: ①Quality targets, flavor, flavor substances, color and nutritive value for farm animal products. ②Relationship between the 1 and nutrients. ③The Nutrition-Adjust-Dominating Technology used for quality improvement and the principium. ④The technology used for production of special farm animal products (high additional value), and the principium.⑤The relation between poor quality products and feed nutrients, and the reason. This course was divided to 8 chapters, and it includes the products of domestic fowls, pig, beef cattle and dairy cow. As elective course it is orally instructed by multimedia, the reaction processes and the mechanisms are explained by color graphs or photographs. The course has 2 credit hours and takes 36 hours included discussion for 4 hours. The course is suitable for the undergraduate student who has the knowledge of “Animal Nutrition” and “Animal Biochemistry”. The course is installed for the first time in the world and it has the special feature as shown below: ①Contents of this course are a new field that is parallel with “Animal Nutrition” and “Animal Feed Science” in the improvement in farm animal products quality. ②This course absorbs the newest research result from relative fields in interpreting for the relation of nutrients and qualities and is extension and supplement of “Animal Nutrition” subject in avoiding duplication of the contents of other courses. ③There is not any university where this course has been prepared at present in China and there are similar contents including other course, for example “Animal Nutrition” in abroad. This course is actuality and in advance. 
关闭阅读模式 

3. Design of each teaching section

(1) Lectures Part (16 teaching hours)

Introduction (1 teaching hours)

1) Objects and contents of study

2) The important role in the national economy

3) History and perspective 

4) Basic requirements of this course 

Chapter 1. Definition and content overview (2 teaching hours)

1) Concept and the situations both in China and abroad

2) Definition of animal products quality and its changes

3) Categories and characteristics of animal products 

4) Overview of animal products quality indexes (color, flavor, freshness and their substances (K value, TBARS value, 30 Kda, 32 Kda, vitamin and minerals), physical properties (hardness, drip loss, shear force, tension force), and introduction of assessment indicators widely used in China, America and Japan).

5) Relationship between animal products quality and feed nutritional compositions.

Chapter 2. Feed nutritional compositions and flavor (4 teaching hours)

1) Categories and characteristics of flavor substances (Mf Protein, Na-Glu, fatty acids, amino acids, peptides and intermediary metabolites, etc with a total of 166 types)

2) Synthetic conditions and its mechanisms of flavor substances (biochemical changes process of these substances).

3) Relationship between nutrients retention (protein, amino acids, adipose, fatty acids and minerals) and flavor substances yield.

4) Metabolic regulation of feed nutritional compositions (nutritional supply according to different growth stages) and mutually transform with favor substances (derivation and retention in vivo).

5) Relationship between feed nutritional compositions and animal products quality improvement.

Chapter 3. Feed nutritional compositions and flesh color (4 teaching hours)

1) Features and measuring method of tone and flesh color.

2) Flesh color composition (Mb; Hb), luster changes (oxidation and reduction) and indexes. 

3) Relationship between feed nutritional compositions (fatty acids, vitamins and minerals) and flesh color.

4) Relationship between post-mature (acid) and flesh color.

5) Relationship between the regulation of nutrition and flesh color.

6) Relationship between the nutritional regulation and changing mechanism of color constituent.

Chapter 4. Feed nutritional compositions and nutritional value of animal products (4 teaching hours)

1) Nutritional value of different kinds of animal products (meat, egg, milk and skeleton). 

2) Nutritional standards for the human body (USA and Japan).

3) Relationship between the regulation of feed nutritional compositions (types, proportions and feeding phase) and nutritional value of animal products (meet the human needs).

4) Metabolic regulation of feed nutritional compositions and retention mechanism of animal products nutrient components.

Chapter 5. Interrelationship of feed nutritional compositions, animal products nutrient components and quality indexes (4 teaching hours)

1) Feed nutritional compositions and animal products nutrient components (corresponding relationship and operation rules).

2) Feed nutritional compositions and animal product quality indexes (corresponding relationship and operation rules).

3) Animal products nutrient components and quality indexes (corresponding relationship and operation rules).

Chapter 6. Feed additives and animal products quality (3 teaching hours)

1) Category of feed additives and related legislations and regulations.

2) Feed additives and animal products nutrient components (corresponding relationship and operation rules).

3) Mechanisms of feed additives changing animal products nutrient components (the regulation on the metabolic pathways). 

4) Feed additives and animal product quality indexes (yields of chromogenic constituent, flavor substances and physical properties material).

5) Mechanisms of feed additives changing animal product quality indexes (synthesizing process of chromogenic constituent, flavor substances and physical properties material). 

Chapter 7. Feed nutritional compositions and special animal products production (6 teaching hours)

1) Mechanism and practical technique of feed nutritional compositions in high added value eggs production (22 in all).

2) Mechanism and practical technique of feed nutritional compositions in high nutritional poultry production (8 in all).

3) Mechanism and practical technique of feed nutritional compositions in marbled pork production.

4) Mechanism and practical technique of feed nutritional compositions in low-fishy pork production.

5) Mechanism and practical technique of feed nutritional compositions in sweet pork production.

6) Mechanism and practical technique of feed nutritional compositions in marbled beef production.

7) Mechanism and practical technique of feed nutritional compositions in SCFAS beef production.

8) Mechanism and practical technique of feed nutritional compositions in high added value milk production (6 in all)..

Chapter 8. Relationship between low quality animal products and feed nutritional compositions (4 teaching hours)

1) The causes of thin- or soft-shell eggs and the relationship with feed nutritional compositions. 

2) The causes of off-flavored eggs or meat and the relationship with feed nutritional compositions. 

3) The causes of blood-splattered meat and the relationship with feed nutritional compositions. 

4) The causes of yellow fat meat and the relationship with feed nutritional compositions. 

5) The causes of soft adipose meat and the relationship with feed nutritional compositions. 

6) The causes of soft muscle meat and the relationship with feed nutritional compositions. 

7) The causes of low quality milk (4 in all) and the relationship with feed nutritional compositions.
 (2) Homework Assignments

1) Conception: Feed nutritional compositions, quality indexes, rank classification.

2) Application and judgment: List the quality indexes and rank classification, 1) What is the role and mechanism of each feed nutritional composition? 2) What is the direction and principle for regulation of feed nutritional compositions? 

3) Combined with practical experience, nurturing students' comprehensive ability to analyze and solve problems. 

4) Reviewing the key and the difficulty exercises.
4 Lecture Books and References 

Lecture Books: Self-designed teaching material《Feed Nutrition and Products Quality》

References：

《Animal Products Processing Science》, Beijing: Chinese Agricultural University Press, 2002. 

《Animal Nutrition》Beijing: (The Second Edition) Chinese Agriculture Press, 1999. 

《Poultry Nutrition and Feed》Beijing: Chinese Agricultural University Press, 1997. 

《Modern Beef Production》Beijing: Chinese Agricultural Press, 1999. 

《Modern Swine Production》Beijing: Chinese Agricultural University Press, 1997. 

《Modern Poultry Production》Beijing: Chinese Agricultural University Press, 1993. 

《Slaughter Cattle Evaluation, Slaughter Hog Evaluation, and Slaughter Lamb Evaluation》, bert E. Taylor. 1993.
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