《饲料质量评定与安全检测》

1、 课程基本情况
课程编号：04110190
课程总学时：64

课程学分：2

课程分类：必修           

开课学期：3春

开课单位：动物科技学院  动物营养系    

适用专业：动物科学
所需先修课：分析化学，饲料学，动物营养，饲料加工

课程负责人：张丽英 朱晓萍 聂伟

2、 课程内容简介
“饲料质量评定与安全检测”是动物科学专业的专业基础课程，同时也是一门专业课程。通过该课程学习，使学生了解和掌握饲料质量评定与安全检测的基本知识，掌握饲料物理性状检验方法，饲料中常规指标、饲料添加剂和部分有毒有害物质的测定原理、步骤和相关仪器的使用，了解大型仪器分析技术及在饲料分析中的应用，理论和操作技能达到我国职业上岗中级水平。

该课程的主要内容包括饲料质量评定与安全检测的基本知识（饲料质量评定与安全检测的依据、试剂与溶液配制、检验结果表示方法、实验室的基本要求和布局设计原则、饲料分析质量控制与保证措施）；饲料样品的采集与制备；饲料物理性状检验和加工指标（粉碎粒度、混合均匀度）的测定；饲料中常规成分（水分、粗蛋白、粗脂肪、粗纤维、中性洗涤纤维、粗灰分、钙、磷、盐分）的测定；饲料添加剂（维生素、微量元素、氨基酸）和有毒有害物质（脲酶活性、氟）分析，能量分析，以及色谱、光谱、质谱等现代分析技术在饲料分析中的应用。饲料质量评定与安全检测的基本知识、饲料样品的采集与制备，饲料中常规成分、添加剂分析和有毒有害物质的检测为本课程的重点内容。

三、各部分教学纲要

1、课堂讲授部分教学内容要点、基本要求及学时数等。

2、实验、实习部分教学内容与要求：(各实验名称、实验类型（演示/验证/综合/设计）、学时数、内容提要、实验室是否开放；实习内容要点、实习天数、实习报告的撰写要求等。)

第一章 绪论（2学时）

1. 饲料分析的目的意义

2. 饲料分析的内容

3. 影响饲料质量安全的因素

4. 饲料质量安全分析及判定依据

5. 饲料分析技术的现状与进展

第二章 饲料分析的基础知识（4学时）

1. 试剂与溶液配制

2. 有效数字与数字修约

3. 结果准确性与重复性的表示

4. 实验室基本要求与布局设计原则

5. 饲料分析质量保证与质量控制

实验1 饲料样品的采集与制备（2学时）

1. 饲料样品采集目的意义及采样基本方法

2. 样品制备方法及试验样品的制备

 3. 样品的贮存与标识

实验2 饲料物理性状检验（2学时）

1．饲料物理性状检验的目的、意义

 2．感官法饲料物理性状检验

 3. 物理法饲料物理性状的检验

 4．饲料原料和饲料添加剂显微镜检

实验3 饲料中水分和挥发性物质测定(2学时)

1. 水分和挥发性物质测定的意义及方法

2. 介绍烘箱干燥法初水分测定原理、步骤及结果计算

3. 烘箱干燥法饲料中水分和挥发性物质的测定

4. 掌握恒温干燥箱的使用方法

实验4 饲料中粗蛋白质测定（6学时）

1. 饲料中粗蛋白质测定的意义及方法

2. 凯氏定氮法饲料中粗蛋白质测定原理、步骤、结果计算及注意事项

3. 掌握凯氏半微量定氮装置、消化炉和凯氏定氮仪的使用方法

4. 介绍杜马斯定氮法的原理、步骤及与凯氏定氮法相比优缺点

实验5 饲料中粗脂肪测定（6学时）

1. 饲料中粗脂肪测定的意义及方法

2. 索氏提取法饲料中粗脂肪测定的原理、步骤、结果计算及注意事项

3. 掌握索氏提取装置和脂肪分析仪的使用方法

实验6 饲料中粗纤维测定（6学时）

 1. 饲料中粗纤维测定的意义及方法

2. 酸碱消煮法饲料中粗纤维测定的原理、步骤、结果计算及注意事项

3. 掌握抽滤装置及纤维分析仪的使用方法

实验7 饲料中中性洗涤纤维测定（2学时）

1. Van Soest 纤维分析方案及其实际意义

2. 中性洗涤纤维测定的原理、步骤、结果计算及注意事项

实验8饲料中粗灰分测定（2学时）

1. 饲料中粗灰分测定的意义及方法

2. 饲料中粗灰分测定的原理、步骤及结果计算

3. 掌握高温电炉的使用方法

实验9饲料中钙的测定（6学时）

1. 饲料中钙测定的意义及方法

2. 高锰酸钾法饲料中钙测定原理、步骤、结果计算及注意事项

3. EDTA法饲料中钙测定的原理、步骤

实验10 饲料中磷的测定（4学时）

1. 饲料中磷测定的意义及方法

2. 钼黄比色法饲料中磷测定的原理、步骤、结果计算及注意事项

3. 掌握分光光度计的使用方法

实验11 饲料中水溶性氯化物的测定（2学时）

1. 饲料中水溶性氯化物测定的意义及方法

2. 硫氰酸铵反滴定法饲料中水溶性氯化物的测定原理、步骤、结果计算及注意事项

3. 掌握体积比的计算方法

实验12 饲料中氟的测定（2学时）

1. 饲料中氟测定的意义及方法

2. 氟离子选择电极法饲料中氟测定的原理、步骤、结果计算

3. 掌握酸度计和氟电极的使用方法

实验13 大豆制品中脲酶活性测定（2学时）

1. 大豆制品中脲酶活性测定的意义及方法

2. 滴定法定量测定大豆制品中脲酶活性的原理、步骤、结果计算

3. 了解影响饲料和添加剂中酶活测定结果的主要因素

实验14 饲料添加剂羟基蛋氨酸类似物含量测定（2学时）

1. 介绍常用氨基酸添加剂的质量标准

2. 饲料添加剂羟基蛋氨酸类似物含量测定的原理、步骤及结果计算

3. 了解其他氨基酸添加剂含量测定的原理、步骤

实验15 饲料添加剂硫酸铜含量测定（2学时）

1. 介绍微量元素添加剂的种类和产品质量标准

2. 饲料添加剂硫酸铜含量测定的原理、步骤及结果计算

3. 了解其他无机盐类微量元素添加剂含量测定的原理及步骤

实验16 饲料加工指标的测定（4学时）

1. 饲料加工指标测定的意义及常用的指标

2. 饲料粉碎粒度的测定原理、步骤及结果计算

3. 饲料混合均匀度的测定原理、步骤及结果计算

实验17 饲料中能量测定（2学时）(演示教学)
1. 饲料中能量测定的意义

2. 饲料中总能的测定原理及步骤

3. 饲料中消化能、代谢能及净能的测定与计算

4. 了解能量分析仪的结构及操作方法

实验18 现在仪器分析技术在饲料分析中应用（2学时）（(演示教学)）

1. 色谱分析技术的原理及应用

2. 光谱分析技术的原理及应用

  参观部级或国家级饲料检测中心（4学时）

四、使用教材或主要参考书
《饲料分析及饲料质量检测技术》（第3版），张丽英主编，中国农业大学出版社，2007年10月

执笔人：张丽英
审定人：

                                    2011年05 月08日制定
Feed Quality Evaluation and Safety Analysis

1. Basic information

Course code: 04110190

Total teaching hours: 64, among which_8_ hours for lectures, 48_ hours for experiments.  

Credits: 2
Type of the course: compulsory 

Teaching terms: spring 

Owner of the course: Animal Nutrition Department, Animal Science and Technology College 
Majors applicable: Animal Science

Prerequisites: Analytical Chemistry, Animal Nutrition, Feed Science, Feed Processing

Person in charge of the course:  Zhang Liying, Zhu Xiaoping and Nie Wei
2. Course description 

    The Feed Quality Evaluation and Safety Analysis is a special basic course open to undergraduate students majoring in Animal Science, as well as a special course. The students could understand and master the basic knowledge related to feed quality evaluation and safety analysis, test methods for physical characteristics of feed, the principles, steps and equipment operation for proximate items analysis in feeds, also for feed additives and partial harmful matters in feeds; understand the modern equipment and its application in feed analysis. The theory and operation level of the students could reach the level of middle grade of professional requirement in China.  

The course will introduce basic knowledge of feed quality and safety analysis, sampling and preparation of feed samples, determination of physical characteristics, processing items, proximate composition, nutritional feed additives, harmful matters and energy in feeds, as well as modern equipment analysis technology and its application in feed analysis. Among them, basic knowledge of feed quality and safety analysis, determination of proximate composition, nutritional feed additives, harmful matters in feeds are the key points.

3. Design of each teaching section

(1) The main contents of each teaching section, basic requirements, and teaching hours 
  (2) The contents and requirements of the sections of experiments and internship: 
Chapter 1 Introduction（2 teaching hours）
1. The purposes and significance of feed analysis

2. The contents of feed analysis

3. The factors affecting feed quality and safety

4. The basis of feed quality and safety analysis and judgement

5. The advances in feed analysis technology

Chapter 2 Basic analysis knowledge for feed analysis（4 teaching hours）
1. Reagent and solution preparation

2. Effective number and rule for rounding off numberical values
3. The accuracy and precision of testing values

4. Basic requirement and distribution design principle of feed analysis laboratory

5. Quality assurance and control in feed analysis

Experiment 1 Sampling and preparation of feed sample（2 teaching hours）
1. Significance of sampling and basic sampling methods

2. Method for sample preparation and test sample preparation

 3. Sample storage and identification
Experiment 2 Physical characteristics test of feed (2 teaching hours）
1. The significance of physical characteristics test 

 2. Physical characteristics test by sensory organs
 3. Physical characteristics test by physical methods

 4. Microscopy test for feed ingredients and feed additives

Experiment 3 Determination of moisture and volatile matter in feed (2 teaching hours)

1. The significance of moisture determination in feed and methods

2. The principle and steps of free moisture determination in feed

3. The determination of moisture and volatile matter in feed by oven

4. Mastering the oven operation procedures

Experiment 4 Determination of crude protein(CP) in feed（6 teaching hours）
1. The significance of CP determination in feed and methods

2. Determination of CP by Kajeldahl method

3. Mastering Kajeldahl nitrogen determination apparatus and nitrogen analyzer operation procedures

4. Introducing Dumas nitrogen determination method

Experiment 5 Determination of ether extraction (EE)in feed（6 teaching hours）
1. The significance of EE determination in feed and methods

2. Determination of EE with Soxhletex method

3. Mastering Soxhletex extraction apparatus and fat analyzer operation procedures

Experiment 6 Determination of crude fiber(CF)in feed（6 teaching hours）
1. The significance of CF determination in feed and methods

2. The determination of CF with acid and alkali boiling method

3. Mastering extraction filtering apparatus and fiber analyzer operation procedures

Experiment 7 Determination of neutral detergent fiber(NDF) in feed（2 teaching hours）
1. Van Soest fiber analysis procedures and significance

2. The determination of NDF in feed

Experiment 8 Determination of ash in feed（2 teaching hours）
1. The significance of ash determination and methods

2. The determination of ash in feed

3. Mastering Muffle furnance operating procedures

Experiment 9 Determination of calcium in feed（6 teaching hours）
1. The significance of calcium determination and methods

2. The determination of calcium in feeds with KMnO4 method

3. The determination of calcium in feeds with EDTA method

Experiment 10 Determination of phosphorous in feed（4 teaching hours）
1. The significance of phosphorous determination and methods

2. Determination of phosphorous in feed by vanadium molybdate yellow colorimetric method
3. Mastering spectrophotometer operating procedures
Experiment 11 Determination of water-soluble chloride in feed（2 teaching hours）
1. The significance of water-soluble chloride determination and methods

2. Determination of water-soluble chloride with ammonium sulphocyanate titration method
3. Mastering determination and calculation method of volume ratio

Experiment 12 Determination of fluorine in feed（2 teaching hours）
1. The significance of fluorine determination and methods

2. Determination of fluorine with fluorine ion-selective electrode in feed

3. Mastering acid meter operation procedures
Experiment 13 Determination of urease activity in soybean products （2 teaching hours）
1. The significance of urease activity determination and methods

2. Quantitative determination of urease activity by titration method

3. Understanding the factors affecting enzyme activity analysis results

Experiment 14 Determination of feed additive methionine hydroxy analogue (2 teaching hours）
1. Introducing the product standards of amino acid additives

2. Determination of methionine hydroxy analogue

3. Understanding the methods used for determination of other amino acid additives 

Experiment 15 Determination of feed additive copper sulphate（2 teaching hours）
1. Introducing the product standards of mineral feed additives

2. Determination of feed additive copper sulphate

3. Understanding the methods used for determination of other mineral additives 

Experiment 16 Determination of feed processing items（4 teaching hours）
1. Common items used for evaluating feed processing quality

2. Determination of grinding particle size

3. Determination of mixing uniformity 
Experiment 17 Determination of energy in feed（2 teaching hours） 
1. Determination of gross energy in feed

2. Determination of digestible energy, metabolic energy and net energy in feed

3. Understanding calorimeter operating procedures

Experiment 18 Modern equipment analysis technology and its application in feed analysis（2 teaching hours）
1. Chromatograph and mass technology and its application

2. Spectroscopy technology and its application

 Visiting National or Ministry of Agriculture feed test center(4 teaching hours)

4. Teaching materials or references: 

“Feed Analysis and Feed Quality Determination Technology”（The third edition），edited by Zhang Liying and published by China Agricultural University Press，October, 2007.
Written by: Zhang Liying 

Authorized by: 

                                     Composed on (date) May 8, 2011

