水产动物营养与饲料
1、 课程概况

课程编号： 04130275

课程总学时： 32  其中，讲课 32 ，实验 0 ，上机 0 ，实习 0 ，课外学时 0  
课程学分： 2                 

课程分类：选修         

开设学期：秋季学期
开课单位：动物科技  学院 动物营养与饲料科学 系

适用专业：动物科学、动物医学、食品科学、资源与环境、生物学（院）、人文

与社会发展科学等相关院、系的相关专业方向。
所需先修课：有机化学或生物化学

课程负责人：张日俊
2、 课程内容简介（包括课程性质、任务、主要内容、重点及深度等，字数约300-500字）
主要讲授(1)21世纪蓝色海洋产业的发展现状和未来；(2)淡水、海水经济类水产动物种类和资源，及其营养生理生化特点，包括对蛋白和氨基酸、能量、脂类、矿物质等营养素的消化、吸收利用原理；（3）水产动物的营养原理及营养需要；（4）水产动物饲料，包括营养特点、饲料品质及饵料配合、加工新工艺、新技术；（5）水产动物，特别是海洋生物特殊功能活性物质的种类和用途；（6）水产品化学及海洋生物资源高值化开发和综合利用现状与前景；（7）海洋农牧化即蓝色农业与绿色农业、白色农业（合称“三色”农业）的关系，以及对现代农业的革命性影响。最后通过专题讲座，介绍“海洋生物资源的开发现状与前景”，加深学生对水产动物资源和其他海洋生物资源的认识和理解，激发学生对水产、海洋生物探索的热情。

3、 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。

第一章  绪 论 (2学时)

通过本章教学，让学生了解水产动物营养的概念、国内外海水和淡水养殖的基本概况、水产动物饲料的概况、水产科技的发展、海洋开发的现状和未来以及海洋生物技术在开发海洋中的应用。掌握基本概念、基本特点，以及本课程内容在水产养殖及其饲料加工和水产动物深度开发中的应用。

第2章   经济水产动物的种类、形态构造和习性(6学时)

通过本章教学，使学生全面掌握水产动物的形态、解剖学特点（构造）及其机能；了解水产动物共有的十个生活习性；了解特种水产动物（淡水和海水）的种类和生活习性。并通过观看影视材料，包括： 中国对虾的生态与习性、经济鱼类的品种和养殖、高附加值海洋水产动物的养殖，进一步形象化地了解主要水产经济动物的种类、习性以及在水产养殖中的地位。

第3章 水产动物对营养素的消化、吸收和代谢 (4学时)

通过本章学习，使学生全面掌握鱼、虾的摄食规律，鱼虾等不同水产动物的消化系统及特点，消化器官产生的各种消化酶与消化的关系；掌握鱼虾对营养物质的物理和化学消化过程、消化率以及影响消化率的因素。通过观看池塘养殖各种特种经济水产动物的影视材料，使学生对鱼虾的摄食、消化过程有深入的了解。

第4章   水产动物的营养特点及营养需要 (5学时)

要求学生掌握水产动物营养需要的构成和影响因素，各种营养素的需要（包括蛋白质和氨基酸、能量、脂类、碳水化合物、维生素、矿物质营养）的特点；熟练掌握蛋白质营养、脂类营养、糖类（碳水化合物）营养、维生素营养、矿物质营养、能量以及营养物质之间的关系，重点掌握蛋白质的互补、氨基酸的平衡以及脂肪酸的营养与代谢。

第5章  水产动物饲料及营养价值评定  (4学时)

通过本章学习，要求学生掌握水产饲料原料的概论与分类，掌握能量饲料、蛋白质饲料、 矿物质饲料、 维生素饲料、添加剂等的营养成分及特性以及饲料源的开发与利用；掌握水产动物饲料原料价值的评定方法

第六章  水产动物饲料配制技术  (5学时)

通过本章学习，使学生掌握配合饲料的种类和特点、水产动物饲料，包括全价配合饲料、浓缩料、添加剂预混料配方设计的原则和方法以及配方效果的评估；掌握配合饲料和预混料的加工工艺、加工机械设备。通过观看养殖技术与饲料影视材料，进一步了解水产饲料与应用。

第七章  水产动物配合饲料品质控制与法规 （1学时）

通过本章学习，让学生掌握水产饲料的质量要素，如何提高水产饲料的品质，质量管理要则以及保管与储存，质量的评价的要求与程序。
第八章  水产品化学及其生物活性物质的开发利用（5学时)

 通过本章学习，使学生了解到水产品经深度开发可获得很高的经济价值，即实现高值化；要求了解鱼类深加工及活性物质的高值化，包括鱼粉和粗鱼油的生产技术及工艺、精制深海鱼油（DHA＋EPA）提取技术与工艺、鱼蛋白水解产品（食用、饲用和药用）制造方法与工艺；了解水产动物活性物质的高值化开发和利用，包括河豚毒素（水中黄金）的提取、分离工艺及应用，海绵、海鞘、海藻中的活性物质（天然药物）；了解海洋生物资源的开发现状与前景。并通过观看《海产养殖与海洋生物资源开发（1VCD）》影视材料，加深印象。

课程观看的影视材料，包括：

· 池塘养养殖各种特种经济鱼类的技术与饲料（2VCD）

· 对虾养殖技术与饲料（2VCD）

· 海产养殖与海洋生物资源开发（1VCD）

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。)

    无

四、使用教材或主要参考书：（教材名称、主编人、出版社、出版时间及版次）

    1、教材：水产动物营养与饲料学，包括（1）张日俊主编，自编教材；（2）李爱杰主编的同名教材。

2、参考书：

(1) 温水鱼类及甲壳类营养需要（NRC）

(2) 冷水鱼类的营养需要

(3) Fish Nutrition

(4) 海洋生物技术

(5) 海洋高新技术发展研讨会论文集

(6) 网络资料：

1）美国的有机水产网，网址：

http://pdacrsp.oregonstate.edu/pubs/technical/21tch/10FFR2A.pdf
2）美国渔业协会，含免费资料

http://www.fisheries.org/afs/publications.html#fisheries
3）水产杂志

http://www.aquaculturemag.com/files/Aquaculture-SepOct2006.pdf
4）与水产相关的国际网和文献

http://www.nal.usda.gov/afsic/afsaqua.htm#Sites
执笔人：张日俊
审定人：

                          2011年 05月 制定（修订）
Aquatic Animal Nutrition and Feed

1. Basic information

Course code: 04130275
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: Department of Animal Nutrition, College of Animal Science and Technology 
Majors applicable: animal science, animal medicine, food science, resource and environment, biology, economic and management, and so on. 

Prerequisites: Organic chemistry or biochemistry

Person in charge of the course:  Ri-jun ZHANG

2. Course description 

Main tuition (1) development present situation and future of blue mariculture in 21 centuries; (2) species and resources of aquatic animals including fresh water the sea water animal, and its in nutrition and physio-biochemical characteristics, include the principles of digest, absorption and utilization for protein, amino acids, energy as well as lipids and mineral, etc.; (3) nutritional principles and nutrient requirements for aquatic animals; (4) the feed formulation techniques and processing technologies of aquatic animal feeds, include nutritional characteristics and quality of feed and new craft and new techniques of diet formulation and processing; (5) the chemical characteristics of the aquatic products and the high cost development and use of their bioactive substances; (6) the relationships among the blue, green and white agriculture (match to call "three color’s agriculture”), and revolutionary influences of blue agriculture on modern agriculture. Finally, by a special lecture, introduces "development present situation and future prospect of marine biological resources " in order to deepen the comprehension (understanding) of the students to the aquatic animal and other marine creatures resources, stir up enthusiasm that the student investigates to fishery sciences and marine biological resources.

3. Design of each teaching section
(1) The main contents of each teaching section, basic requirements, and teaching hours
Chapter 1 Introduction (2 teaching hours)

By this chapter teaching, let the student understand the conception of aquatic animal nutrition, domestic and international situations of marine and freshwater aquaculture and aquatic animal feed, development of fisheries science & technology, the present situation and future of marine developing and application of marine biotechnologies in marine developing. Ask student to master the basic conceptions, basic characteristics, and this course's application in feed processing, aquaculture and depth developing of aquatic animal.

Chapter 2 Category, morphological structure and living habits of aquatic animals (6 teaching hours)

Teaching this chapter, students can fully grasp aquatic animal morphological structure, anatomy (structure) and its function; understand the ten living habits in aquatic animals; understand the species and living habits in special aquatic animals (freshwater and marine). And by watching video material, including the ecology and habits of Chinese shrimp, species and aquaculture of economic fish, farming of high value marine fish, to further visualize the understanding of the main types, habits of aquatic economic animals, and in aquaculture position.

Chapter 3 Nutrient digestion, absorption and metabolism of aquatic animal (4 teaching hours)

In this chapter, students fully grasp the feeding law of fish and shrimp, the digestive system and the different characteristics of fish and other aquatic animals, the relationship between variety of digestive enzymes produced by the digestive organs and digestion of aquatic animals; grasp on the process of the physical and chemical digestion, digestibility and factors that affect the digestibility of the feed. Pond aquaculture by watching a variety of special visual material of aquatic animals, students have a deep understanding of the digestive process of fish and shrimp.

Chapter 4 the nutritional characteristics and the requirements of aquatic animals (5 teaching hours)
  Requests the student to master completely the composition and the influence factors of nutritional requirements, and requirement characteristics of various nutrients (including protein and amino acids, energy, lipid, carbohydrates, vitamins, minerals etc.); To grasp on the nutrition of protein, lipid, sugars (carbohydrates), vitamins, minerals and energy and the theirs relationship, especially the complementary and the balance of protein and amino acids, and nutrition metabolism of fatty acid.

Chapter 5 Feed and evaluation of nutritional value in Aquatic animal (4 teaching hours)

Through this learn, demand the students master the classification and nutritional characteristics of aquatic feed, grasps skillfully the nutrients and characteristics of energy feed, protein feed, minerals feed, vitamin feed and additives and the development and utilization of feed source; Master the evaluating method of nutritive value on aquatic animal feed.

Chapter 6 Processing technologies of compound feed in aquatic animal (5 teaching hours) 
In this chapter, students master the types and characteristics of compound feed and aquatic feed, including the principles and methods of formula design and the evaluation of the effectiveness in the complete feed, concentrates and additive premix; Master the processing technology, processing techniques and equipment of compound feed and premix. By watching video materials of farming techniques and feed processing, better understanding aquatic feed and their application.
Chapter 7 Quality control and law of aquatic animal feed (1 teaching hour) 

By studying this chapter to enable students to master the quality elements of aquatic feed, and how to improve the quality of aquatic feed, understand the quality management, the custody and storage, and the requirements and procedures of quality evaluation.
Chapter 8 the chemical characters and its development and utilization of bioactive substances of aquatic product (5 teaching hours)
  In this chapter, students will understand the deep development of aquatic products can get high economic value, that is of high value; understanding the fish intensive processing and the high value of bioactive substances, including production technology and techniques of fish meal and crude fish oil, extraction technology and process of refined fish oil (DHA + EPA), manufacturing methods and technology of fish protein hydrolysis products is used in food, feed and medicine; understanding of the high value development and utilization of active substances of aquatic animal, including the extraction, separation technology and applications of tetrodotoxin (water Gold) , and the active substance (natural drugs) of sponges, sea squirts, algae; understanding of development situation and prospects of marine biological resources. And by watching "mariculture and marine biological resources (1VCD)” video material, and make a deeper impression.
To watch the video materials in curriculum, including:
◆ Technologies and feed of the various fish pond farming  (2 VCD)
◆ Technologies and feed of shrimp culture (2 VCD)
◆ mariculture and development of marine biological resources (1 VCD)

(2) The contents and requirements of the sections of experiments and internship: 

     None

4. Teaching materials or references: 

1. Textbooks: Aquatic animal nutrition and feed, by Zhang Rijun, Ed., and Li Aijie Ed.

2. Reference books: 

(1) Nutrition requirement of water fish and shellfish (NRC)

(2) Nutrition requirement of cold fish 

(3) Fish Nutrition

(4) Marine biotechnology

(5) Conference Proceeding on Development of Marine High-tech

(6) Network materials:

1) American organic aquatic nets, URL:

http://pdacrsp.oregonstate.edu/pubs/technical/21tch/10FFR2A.pdf 

2) The American fishing industry association, including free materials:

http://www.fisheries.org/afs/publications.html#fisheries

3) Aquatic magazine

 http://www.aquaculturemag.com/files/Aquaculture-SepOct2006.pdf 

4) Aquaculture relevant other literature

http://www.nal.usda.gov/afsic/afsaqua.htm#Sites

Written by: Ri-jun Zhang
Authorized by: 
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