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食品科學系
Department of Food Science

一、必修科目Required Courses

366001
食品科技研究法
３
必
黃卓治、林頎生、





陳景川

探討和食品研究相關之方法與技術、包含實驗的設計、結果的闡釋及論文寫作技巧等一系列的課程。其主要目的在於使學習者在食品領域中熟悉一般的研究方法與技術，並學得基本實驗設計原理應用到實際的食品問題。同時也可深入了解目前食品研究領域中的最新動向。從適當的實驗設計到資料的分析與解釋並將成果發表作一貫式的養成訓練，乃此課程安排的終極目標。
366001
Methodology for Food Research
３
Ｒ
T. C. Huang, C. S. Lin,




J.C. Chen

Describe experimental designs, general techniques and methodologies in related to Food Researches. To understand the basic principles of experimental design and be able to apply them to realistic food problems. Also to have a familiarity of general techniques and methodologies in a specific field. To have a knowledge of the state of the art of current reaearch efforts relating to carbohytrates, lipids, proteins, and other components in foods. To be able to design an appropriate experiment to solve the problems we proposed. To be able to collect, analyze and interpretate the data and able to organize the reaults and have a paper publication.

366002
專題討論
３
必
本課程以培養同學搜集整理文獻及從事研究的能力及培養同學以語言及文字表達思想的能力為目的，對任何有關食品科學範疇有興趣之問題，或與同學之研究論文有關之問題，提出專題，做有連續性或相關性且具整合性的綜合報告，提供師生及所有參與者充分交換意見之機會。
366002
Seminar
３
R
Provides understarding and practice of presentation ability. With assistance of faculty members, students complete a study on topics of current interest in faod science and technology. Students make oral and written reports.

二、選修科目Elective Courses

366004
工業微生物
３
選
鄧德豐

一、講授微生物之代謝生產物之生產工業，諸如酒精工業、有機酸工業、胺基酸工業、核酸工業、石油微生物工業、抗生物質工業及生理活性物質等生產工業。
二、講授微生物生產之酵素製劑工業。
三、講授微生物之菌體工業。
366004
Industrial Microbiology
３
Ｓ
D. F. Dent
The course includes:

(1) The production industries of microbial metabolites such as alcohol、organic acid、amino acid、nucleic acid、petroleum microbial industry、antibiotics and physiological active substance production industry. (2) Enzyme production industry of microbes. (3) Single cell production industries.
366005 微生物生理與代謝
３
選
鄧德豐
一、講授微生物生長所需之營養、微生物之增殖與死滅以及環境因子對微生物生長之影響等在生理上之關係。

二、講授微生物對物質的代謝，諸如能源與生長的關係，微生物之好氣代謝與嫌氣代謝、微生物之醱酵及呼吸等在代謝上之關係。
366005
Microbial Physiology and 
３
Ｓ
D. F. Dent

Metabolism
(1) Interrelationship of physiology in microbial nutrition for growth、microbial propagation and death、and the effect of the environmental factor on microbial growth. (2) The interrelationship of microbial metabolism (the relationship of energy and growth、microbial metabolism of aerobic and anaerobic、microbial fermentation and respiration .)
366006
高等食品化學
３
選
廖遠東




食品化學
藉由對食品化學基本原理之了解，進而應用到食品工業以克服在製造上或貯藏期間所造成的技術問題。課程內容將包括可食性植物組織、動物組織、修飾澱粉、食用纖維之功能特性及綜合性化學反應及其機制之探討。特別的專討如水膠體、ω-3脂肪酸及機能性食品，亦在討論範圍之內。
366006
Advanced Food Chemistry
３
Ｓ
E. T. Liaw 

To understand the basic principles of food chemistry and be able to apply them to technological problems encountered in the processing and storage of food industry. The overall class will cover the chemical reaction mechanisms and functional properties of edible plant tissue, muscle tissue, modified starch and dietary fiber. Special topics in hydrocolloids, ω-3 fatty acids and functional foods will also be discussed.

366007
食品生物技術
３
選
廖遠東、吳美莉、





許祥純,分子生物學

課程內容是介紹基因工程技術的基本原理及其在食品和飲料工業上之應用。學習目標將包括對基因工程技術之潛力與限制的了解，學習基本技術來分解和改造DNA提升對基因工程技術之純熟，進而應用到食品和飲料工業。
366007
Food Biotechnology
３
Ｓ
E. T. Liaw、M. L. Wu、





S. C. Sheu 

The course content introduces the principles and applications of genetic engineering in food and beverage production. The learning objectives include understanding of the potential and limitations of genetic engineering technology. To learn the basic techniques used to isolate and manipulate DNA. and to gain familiarity with applications relevant to food and beverage production.

366008
高等食品加工
３
選
吳明昌

本課程主要以膜處理技術、冷凍利用技術、無菌包裝技術、真空加工技術、高壓蒸汽及過熱蒸汽利用技術、高壓利用技術、電磁波利用技術、超臨界氣體萃取技術、氧去除技術、水溫利用技術、生化反應器利用技術、酒類製造、工廠生產技術為單元，介紹其加工利用技術。
366008
Advanced Food Processing
３
Ｓ
M. C. Wu

The course offers the technologies of membrane processing, frozen, asceptic packaging, vacuum, high pressure and over heat steam treatment, high pressure, microwave, supercritical extraction, oxgen scavager, chill preservation biochemical reactor, wine making and plant productions. The processing and application of these technologies are introduced.

366009
食品檢驗技術特論
3
選
陳景川

本課程特色為加強微量成分之檢驗技術，重點包括︰維生素、礦物質( 含主要元素及微量金屬元素 )及水質之陰離子分析等。針對微量成分檢驗所需使用之精密儀器，諸如︰氣、液相層析儀、藕合電漿原子激發光譜儀及毛細管電泳層析儀等，其儀器單元介紹、測定原理及應用發展等，均在此課程中做一詳述。
366009
Special Topics in Food Analysis
３
Ｓ
J. C. Chen
Instrumental analytical methods widely used to measure micro/trace nutrients of food products are presented in this course. Emphasis is on the basic introduction and practical operation of gas/liq chromatography, atomic absorption spectrometer, inductive coupled plasma spectrometer and capillary electrophoresis system.

366010
食品製程之自動控制及實習
３
選
陳和賢、上

課程內容包含：
介紹各式自動控制元件的自動控制簡單原理，如何將各組元件組成自動控制

機械。並說明其操作原理，課程將以成功的產品作例子，以投影片與幻燈片，

解釋自動化生產的實務操作。內容有反饋系統的觀念和其數學模擬技巧，轉換

函數和狀態空間法於控制系統上的分析和設計，瞬時反應分析法，根軌分析

法，頻率反應分析法，非線性控制系統。並學習圖控軟體操作之方法與設計，

並要求學生學習操作與設計，圖控軟體並應用在現有圖控設備上。
366010
Automatic Control in Food
３
Ｓ
H. H. Chen

Processing and Lab.
This course is to 1. Introduce different types of automatic control units and its operation methods. Student will learn how to link the units to form an automatic process, and to learn the concepts of mathematical modeling techniques, transfer function and state space approach for analyzing and designing control system for feedback systems. Topics include transient-response analysis, root-locus method, frequency responses method and non-linear control system.Commercial software is applied to control and simulate the automatic processes. 

366011
高等食品工程
３
選
古源光、劉展冏
本課程將介紹現代食品工程新技術，包括微波加熱、脈衝殺菌、高壓殺菌、新乾燥技術、薄膜分離技術、生化工程技術等理論設備及應用。
366011
Advanced Food Engineering
３
S
Y. K. Guu.、C. C. Liu

Objectives of this course are to introduce modern technologies of food engineering. The scope includes microwave heating, impulse sterilization, high pressure sterilization, membrane separation technology, new dehydration technology, bio chemical engineering technology, with theories, equipment and applications.
366012
食品經營特論
２
選
黃文琪

本課程主要係培養學生食品經營之能力，以提升產業之競爭力和應付社會之多元化，其內容如下：1.總論：包括食品產業經濟、文化與環境、政策及相關法規、企業管理。2.農業：農業概況與發展、農業的經營管理。3.食品工業：食品工業概況與發展、食品工業的經營管理。4.食品流通：食品流通概況與發展、食品流通的經營管理。5.食品服務業：食品服務業的概況與發展、食品服務業的經營管理。
366012
Spencial Topics in Food
２
Ｓ
W. C. Huang


Management

The objective of this course is to train the student getting the ability to manage the food business. The efficiency of the food business will be increased under their management. The contents of this course are as following：1. Introduction: It includes the economics of food business, the culture and environment of the food, business management. 2. Agriculture: The general situation and the development of agriculture, agriculture management will be included in this sector. 3. Food industry: This sector contains the general situation and the development of food industry, the management of food industry. 4. Food distribution: The general situation and development of food distribution, the management of food distribution will be talked in this sector. 5. Food Service: It includes the general situation of food service.

366013
最適化在食品科技之應用
２
選
黃卓治
由於能源成本的增加及環保意識的覺醒，造成食品工業在食品製造及加工程序的顯著改變，以適應相對帶來的限制；為了得到最佳的生產環境和最大的生產利潤，及配合這些食品製造及加工程序的改變，使得工廠設計、操作方法及條件得做必要的修正。本課程將針對最適化背景的介紹(什麼是最適化、為什麼要最適化及最適化基本的特色)、運用的原理(方程式介紹、數值方法應用)以及作個案研究以練習實際問題等方式來了解最適化對食品科技的重要性。
366013
Optimization in Food Science
２
Ｓ
T. C. Huang


and Technology

Due to the increasing cost of energy and the significant awareness of environmental protection, food manufacturing processes have been changed dramatically.  In order to achieve optimal production conditions and maximize profits, factors such as plant design, operation methods and conditions have to comply with the constraints caused by these changes.  This course will focus on the following subjects: (1) Introduction of optimization (what is it? why is it necessary? its fundamental features); (2) Theory of optimization (basic functions and numerical methods); (3) Case studies of practical applications. Objectives are thus to implement students with the concepts and applications of optimization on food science and technology.

366014
食品行銷特論
２
選
林永順
課程內容首先介紹食品工廠或經營之主要因素一人之相關問題，如員工、顧客心理、人際關係、溝通技巧、領導統御。進而說明企業單位人事組織、架構與運作方式。另外涵概產品行銷策略、食品市場特色、市場調查技巧及生產管理，讓學生培養未來在管理階層中，應具備之決策能力、財務報表、成本會計之基礎理論與運作方法，了解企業之財務狀況、經營成果，建立成本概念。
366014
Special Topics in Food
２
Ｓ
Y. S. Lin

Marketing
The objective of this course is to teach Food Industry Management. The key topic are Organization, Communication, Sales & Marketing, Financial and Accounting, Human  Resources and Production Management. The major goals are to teach the students Decision Making ability, to understand Finencial with strong sense of cost.

366015
生化工程
３
選
古源光、許祥純
本課程介紹如何利用化學工程原理來設計開發及分析生化程序，內容包括微生物之生長及酵素之反應動力學、生物技術及其在生化工程上之應用、生物反應器之設計計算、生化製程之設計，以及離心、萃取、薄膜分離、結晶、層析等操作在純化及分離具有生理活性物質之應用。
366015
Biochemical Engineering
３
Ｓ
Y. K. Guu、S. C. Sheu

Based on the principles of chemical engineering, the course presents the design and analysis of processes which deal with biochemical materials. Scopes of this course include kinetics odfmicrobial growth and enzymatic reactions, biotechnologies and applications in biochemical process, design calculations of bioreactors, designs of bio-processes, and unit operations such as centrifugation, extraction, membrane separation, chromatography and crystallization and their applications for recovery and purifications of bio- and physiologically active materials from fermentation broths.

366016
食品物化性質
３
選
黃卓治

教授學生有關食品之物理化學特性，以及測定這些性質之實驗方法與原理。使學生瞭解食品成份及加工過程對其物化特性之影響，物化特性與一般食品之外在品質關聯；以及如何以特殊加工條件創造所要之物化性質，進而賦予食品更高之評價。目標為使學生將來具備科學化新型食品開發能力，以及更加深入食品物化之相關領域。課程涵蓋：1.食品加工程序中之分子交互作用。2.凝膠與乳液。3.食品成份結構分析技術。4.基本食品物化特性。5.食品結構與組織之關聯。
366016
Physical Properties of Foods
３
Ｓ
T. C. Huang

This course is designed to cover the following fields related to physicochemical properties of foods, such as fundamentals of physical chemistry and its experimental techniques, applied physical chemistry in material analysis of foods, changes of physicochemical properties in foods during processing, and the effects on physical properties of final products.  The goal of this course is to prepare students with the capabilities of developing new food products. Topics included are：(1) Molecular interaction in food processing. (2) Gels and emulsions. (3) Analytical techniques of structure and components for foods. (4) Fundamental mechanical and rheological properties of foods. (5) Relationships between food structure and texture.

366017
機能性食品
２
選
楊季清、謝寶全

此課程包含特殊營養食品、機能性食品、計劃性食物及藥劑營養食品之加工、生理功能介紹。由於男人、女人和小孩之特異生理構造不同，因此所需之養營要求也不大相同。而針對老年人所開發之機能性食品強調抗老化之作用及免疫系統之建立。在西方國家植物化學食品包含天然生理活性等物質較普遍化，而中國之藥用植物在未來健康食品市場扮演一重要的角色。此課程將說明這些功能特性食品之物理(身體)的及化學的功能。

366017
Functional Foods
２
Ｓ
C. C. Yang、




P. C. Hsieh

The course comprise the physiological function and process of nutritional supplements、functional foods、designers foods and pharmafoods. Men women and children are different in nutritional requirements due to their distinct physiological structure. The functional foods for aged people emphasize the effect of anti-aging and building the immune system. Phytochemicals which contain natural physiological active ingredients are more popular in western countries. The Chinese herb should play an important role for the future healthy food market. This course will illustrate their physical and chemical functions .

366018
感官品評特論
２
選
林頎生
本課程以學生有了感官品評基本概念後，針對感官品評之描述分析方面加以探討與介紹。並進一步深入講解描述分析法在食品工業上品管及研發之應用，配合統計的手法將品評試驗之設計與分析，圖示展現分析之結果。
366018
Special Topics in Sensory
２
Ｓ
C. S. Lin


Evaluation

The course is prepared for students with basic sensory analysis training background. The descriptive analysis method of sensory evaluation will be reviewed and discussed using available literatures. Further discusses the application of this methodology can be used by the quality control and research development section. Also by the statistical analysis, the results from the descriptive analysis will be summarized following the experimental design and graphic analysis.

366019
高等食品生物化學
２
選
黃卓治
本課程繼生物化學之課程，提供學生有關細胞層次(包括微生物、植物、動物)之基本生 命科學有關知識，內容涵蘊細胞之主要構造功能及特性如氧化、還原羥化，討論胺基酸、寡糖類、高度不飽和脂肪酸、生物胺類之生物反應並討論細胞中與食品加工、貯藏、醱酵生產有密切關係之反應，著重於生化反應在食品加工中之意義。
366019
Advanced Food Biochemistry
２
Ｓ
T. C. Huang
Advanced materials included the molecular and cellular level knowledge of life science. Subjects included structure and function of microbial, plant and animal cell, food processing plan and preservation related metabolic pathway. Biochemical reactions including oxidation, reduction and hydroxylation, decarboxylation, deamination glucuronidation will be discussed. Functional properties of amino acids, oligo saccharide, polysaccharide, polyunsaturated fatty acids, biological amines will emphasized.

366020
食品物理化學
２
選
劉展冏
本課教學目標為教授應用物理化學實驗方法於食品之材質分析；食品生產、加工製程中各項物理化學性質之變化及其對最後製成品之影響；最終達成使學生具備能力以開發具高穩定、非凡營養價值、良好醫療保健效果之新型食品。教授對象為食品系研究生。

課程涵蓋：食品加工程序中，分子之交互作用－包含凡得瓦爾力(Van der Waals Force)、氫鍵，膠體(colloid)電化學性質溶液活性(activity)及化學潛勢(chemical potential)，水活性，蛋白質、碳水化合物與澱粉之水合熱力、動力學。凝膠(gel)與乳液(emulsion)凝膠之組合、結構分析，凝膠之機械與光譜性質，凝膠形成動力學；乳液之穩定性，食品乳化劑，微膠囊化(micro-encapsulation)技術應用。食品成份結構分析技術－流變性質測定（或稱組織測定），ｘ射線繞射（XRD），電子顯微鏡（SEM,TEM），霍氐紅外光譜（FTIR），近紅外光譜（near-IR）、核磁共振（NMR），示差掃描熱分析（DSC）。基本食品物化特性－固態食品與液態食品之流變性質、機械性質，擠壓加工概述。食品結構與組織之關聯－肉品、烘焙食品之結構與組織特性，食品加工過程中組織與結構之變化。
366020
Food Pysicochemistry
２
S
C. C. Liu

This course is designed to cover the following fields related to physical chemistry of foods: Applied physicochemical experimental methods in material analysis of foods; changes of physicochemical properties in food during processing, and the effect on final products. The goal this course is to stimulate the graduate students with the capabilities of developing new food products. Topics include: Molecular Interaction in food processes., including van der Waals force, hydrogen bonding, electrochemical characteristics of colloids, activity and chemical potential, hydration kinetics of carbohydrates and proteins. Gels and Emulsions, including structure analysis, mechanical and spectroscopic characteristics, emulsion stability, food emulsifiers and micro-encapsulation techniques. Analytical Techniques of Structure and Components of foods., including Texture Profile Analysis （TPA）, X-ray Diffraction（XRD）, Electron Microscope（SEM & TEM）, Mass Spectroscopy（MS）, Nuclear Magnetic Resonance（NMR）, Infrared Spectroscopy（FTIR & NIR）, Differential Scanning Calorimetry（DSC）, etc. Fundamental Physicochemical Properties of foods, which covers rheological and mechanical properties of solid foods. Relationship between food structure and Texture, which covers textural distinctiveness of meat products and bakery foodstuffs.

366021
電腦在食品管理之應用
２
選
林貞信
本課程分二部份(1)提供對產品生產、製程、研發新產品之試驗計劃實務課程。主要使學生學習如何利用Taguchi法進行以經濟、省時之試驗設計，使產品品質提升達到最佳的效果。(2)學習BioPro designer 軟體。此軟體可進行食品工廠製程模擬及經濟的效益分析。
366021
Application of Computer in Food
２
Ｓ
J. S. Lin


Management

This course intends to provide

(1)A practical course designed for students the product or process experimentation and development. Students would learn how to utilize Taguchi techniques on experimental design to reduce cost and time consuming.

(2)A computer software, BioPro designer process simulator designed to train and enhance the productivity of food factory engineers and researchers, who engaged in the design and development of integrated biochemical and food product formulation and packaging processes.
366022
高等試驗設計
３
選
劉展冏
本課程之教學目標為教授食品科技研究上所需之實驗設計與實驗數據之統計分析理論與實例。課程內容包含： 1. 簡單實驗數據分析比較：數據常態分佈、t分佈與檢定、F分佈與檢定、卡方分佈與檢定、數據信賴區間、假設檢定。 2. 單因子變異數分析：平方和之分割、統計模型適用性驗證、樣本採樣需求。 3. 群組與配對實驗設計：一般迴歸分析、拉丁正方設計、平衡群組設計。 4. 多變數階層設計：一般階層設計、統計曲線或區面、群組化之階層設計。5. 反應曲面法：一階及二階反應曲面設計、最大斜率法、最佳化實驗設計。
366022
Advanced Experimental
３
S
C. C. Liu


Designs

The objective of this course is to offer the assorted subjects concerning experimental design and data analysis used in the research fields of food science. Topics include: 1. Simple Comparative Experiments: normal distribution, t distribution and t-test, F distribution and F-test, Chi-Square distribution and Chi-Square test, confidence interval, hypothesis testing.  2. ANOVA (Analysis of Variance): partition of sum of squares, model adequacy checking and sample size determining.  3. Block and Paired Design: general regression analysis, Latin Square design, balanced block design.  4. Factorial Designs: definitions and principles of general factorial design, statistical response curves and surfaces, blocking in factorial design.  5. Response Surface Methodology: first and second order RSM, steepest ascent method, optimal experimental design.

366023
食品加工系統動態分析與
３
選
陳和賢

模擬
本課程內容包括如何建立食品加工系統教學模式，以類神經，遺傳演算法為建模工具，對食品殺菌、冷凍、加熱乾燥等單元操作流程進行系統分析，以了解並預測其動態行為。
366023
System Dynamic Analysis and 
３
Ｓ
H. H. Chen, S


Simulation in Food Processing
The scope of this course includes model building of food processing system by using the Neural Network and Genetic Algorithm. Therefore, food sterilization, heat treatment, freezing, dehydration and predict their dynamic behaviors.
366024
微生物生物技術
３
選
鄧德豐
講授利用DNA重組技術,細胞融合技術,,生物反應器,細胞培養技術等使微生物之機能在工業上能更有效的應用於（1）酒精,有機酸,氨基酸等之發酵生產,（2）應用在釀造及發酵食品,（3）微生物酵素,（4）生物轉換,（5）生体醫藥,（6）免疫,（7）生物農藥,（8）環境生物修復等方面.

366024
Microbial Biotechnology
３
Ｓ
D. F. Dent

The course of microbial biotechnology covers the technique of DNA recombination, cell fusion, bioreactor and cell culture etc., for more effectively applied the microbial function on （1）industrial production of alcohol, organic acid, amino acid antibiotic fermentation etc.. （2）Brewing and fermentation food, （3）microbial enzyme, （4）bioconversion, （5）biomedicine, （6）immunity,  （7）biopesticide, （8）environment bioremediation etc. are also involved.
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